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Exports  in  1906-7. 

The  figures  of  exports  for  the  last  fiscal  year  ending  June 
30  are  now  available,  and  we  are  very  glad  to  note  the 
excellent  manner  in  which  electrical  e.xports  have  held  up,  and 
increased  over  1905-6.  month  ago  we  estimateil  in  this 
column  that  they  would  reach  $17,000,000.  I'he  returns  of  the 
bureau  of  statistics  of  the  Department  of  Commerce  and  Labor, 
show  the  exact  figure  to  be  $17,268,406,  agreeing  closely  with 
the  estimate.  This  total,  moreover,  is  a  gain  of  not  less  than 
$2,528,169  in  i9of)-7,  or  nearly  20  per  cent,  which  is  in  close 
accord  with  the  general  run  of  increases  the  past  year  in  the 
electrical  field.  The  gain  was  shown  in  both  classes  of  elec¬ 
trical  goods;  in  fact  it  was  pretty  evenly  divided  between  in 
struments  and  heavy  machinery.  During  1905-6  the  exports  of 
electrical  instruments  were  $7,809,137  as  compared  with  $9,005,- 
766;  while  the  exports  of  heavy  machinery  were  $6,931,100  as 
compared  with  $8,262,640.  While  this  holds  true  for  the  year, 
as  a  matter  of  fact  the  machinery  class  has  lately  been  making 
heavy  gains,  while  the  smaller  wares  have  fallen  off  for  two 
or  three  months.  Thus  in  June,  machinery  jumped  from 
$639,561  to  $1,080,960,  while  instruments  declined  from  $815.- 
846  to  $754,276.  There  does  not  appear,  how'cver,  to  be  any 
particular  reason,  as  gains  and  losses  are  fairly  well  dis 
tributed. 

By  this  time  our  leading  customers  for  electrical  goods  are 
reasonably  known,  subject  to  fluctuations,  such  as  the  equipping 
of  new  systems  in  Brazil,  lately,  which  will,  of  course,  increase 
sales  in  that  quarter.  Moreover,  every  American  plant  once 
installed  in  a  non-mechanical  country  should  mean  a  steady 
market  afterwards  for  supplies,  material  and  new  apparatus 
for  extensions  or  repairs.  Meanwhile,  England  and  her  colonies 
take  a  large  -share  of  the  goods;  Mexico  is  an  excellent 
customer,  and  our  progressive  friends  the  Japanese  show  an 
increasing  partiality  for  both  instruments  and  machinery — a 
partiality  we  would  be  very  sorry  to  see  turned  aside  by  any 
narrow  prejudice  or  wild  jingoism.  Cuba  is  quite  disappoint¬ 
ing,  for  instead  of  increasing  her  orders,  this  past  year  she 
took  only  $92,079  of  electrical  machinery,  as  compared  with 
$528,565  in  1905-6,  and  instead  of  half  a  million  for  instruments 
she  spent  nearly  $50,000  less.  Yet  the  island  would  seem  to  pre¬ 
sent  widespread  opportunity  for  electricity  in  its  cigar  factories, 
tobacco  fields,  sugar  plantations,  iron  and  copper  mines,  and 
fruit  industries.  There  as  elsewhere  in  tropic  and  sub-tropic 
regions  large  markets  can  be  built  up  by  intelligent  and  per¬ 
sistent  endeavor. 

The  Function  of  the  Illuminating  Engineer. 

The  recent  convention  of  the  Illuminating  Engineering  Soci¬ 
ety  is  ample  evidence  that  the  illuminating  engineer  has  found  a 
permanent  and  useful  place  in  the  economy  of  society.  But  his. 
work  is  so  recent  that  it  is  not  easy  to  limit  and  define.  One  of  the 
speakers  at  the  convention  made  a  witty  but  blundering  atter.ipt 
to  define  him  as  “an  electrical  engineer  with  horse  sense." 


ELECTRICAL  W'  O  R  L  D  . 


VoL.  L,  Xo.  6. 


2()H 


Xotliing  could  he  wider  of  the  mark,  since  in  the  fir«t  place 
the  illuminating;  engineer  must  keep  himself  free  of  his 
electrical  prejudices,  and  in  the  second  place  his  special  qualifica¬ 
tion  is  not  “horse  sense,”  valuable  as  that  is,  but  something 
that  horse  sense  can  never  replace —  to  wit,  a  wide  and  precise 
knowledge  of  several  branches  of  arts  and  sciences  of  which 
the  ordinary  electrical  engineer  is  woefully  ignorant.  The 
business  of  the  illuminating  engineer  is  to  utilize  light  in  the 
most  effective  way  possible  whatever  the  source.  He  may  have 
to  deal  with  gas  or  with  electricity,  oil  or  acetylene,  and  know' 
how  to  make  the  best  of  any  or  all  of  them,  although  his  usual 
work  will  commonly  be  in  a  single  line. 


.\s  a  profession,  illuminating  engineering  is  in  the  formative 
stage.  It  is  being  built  up  from  men  trained  in  other  lines 
for  the  simple  and  obvious  reason  that  there  is  no  such  thing  as 
a  special  course  of  training  yet  available.  Courses  in  electric 
lighting  given  as  parts  of  electrical  engineering  courses  are 
entirely  one-sided  and  are  merely  useful  stepping  stones.  The 
fact  is  that  illuminating  engineering  bears  somewhat  the  same 
relation  to  the  older  profession  that  sanitary  engineering  does 
to  civil  engineering.  It  may  in  general  .start  along  the  same 
line  as  electrical  engine'^ring,  hut  it  must  diverge  from  it  almost 
from  the  start.  The  well  trained  illuminating  engineer  must 
have  a  fair  working  knowledge  of  the  practical  use  of  all 
kinds  of  illuminants,  a  sound  grounding  in  physics  and  chemistry 
and  some  knowledge  of  physiological  optics.  He  should  have 
a  training  in  photometry  that  is  seldom  given  and  something 
of  the  artistic  training  of  the  architect.  On  the  other  hand  at 
least  one-half  of  the  ordinary  course  in  electrical  engineering 
is  for  him  simply  a  waste  of  time  and  energy.  For  some  years 
to  come,  at  least,  no  proper  training  will  be  available,  and  the 
field  must  he  fdled  by  men  who  are  self-trained  in  some  of  these 
lines.  It  is  not  likely  that  illuminating  engineering  will  ever 
become  a  great  independent  profession  any  more  than  has 
sanitary  engineering,  but  it  will  be  a  well  recognized  branch  in 
which  there  will  be  an  opportunity  for  admirable  work.  The 
large  central  station  whether  for  gas  or  electricity  will  find  the 
services  of  a  first-class  man  quite  necessary,  and  it  will  find 
too  that  he  has  to  be  something  besides  a  slick-  salesman  w  ith 
“horse  sense"  and  a  smattering  of  technical  knowledge.  His 
work  is  very  varied  and  cannot  always  show  immediate  re¬ 
sults  in  fat  contracts,  but  it  is  the  capacity  for  giving  the  best 
service  that  counts  in  the  long  run  in  the  prosperity  of  the 
station.  It  is  the  business  of  the  illuminating  engineer  to 
determine  the  usefulness  of  the  station  output  so  far  as  lighting 
is  concerned,  and  to  give  the  consumer  the  best  value  possible 
per  watt  or  per  cubic  foot.  This  is  not  a  task  to  he  passed 
over  lightly. 

— — ~  ■  —  ■■  ■■  ■  —  -»♦*  -  -  - — 

Primary  and  Secondary  Standards  of  Licht. 

The  paper  by  Dr.  Edward  P.  Hyde,  of  the  U.  S.  Rureau  of  Stand¬ 
ards.  on  primary  and  secondary  and  working  standards  of  light 
which  was  read  before  the  recent  Illuminating  Engineering  Soci¬ 
ety  convention  and  published  in  abstract  in  our  issue  of  .\ugust 
3,  last,  contains  some  very  clean-cut  definitions  of  the  things 
which  must  be  expected  of  primary  and  secondary  standards. 
.\s  Dr.  Hyde  points  out,  the  important  thing  in  a  primary 
standard  is  the  possibility  of  reproducing  it  exactly  from 
definite  written  specifications.  When  we  come  to  secondary 
and  working  standards,  the  possibility  of  exact  reproduction 
from  written  specifications  is  of  no  importance,  as  the  thing 


desired  is  constancy  after  a  calibration  and  comparison  with 
the  primary  standards.  There  is  no  reason  whatever  why 
primary  and  working  standards  should  be  the  same,  as  the 
things  required  of  them  are  so  different.  As  a  matter  of  fact, 
we  are  in  a  very  much  better  condition  to-day  as  regards  the 
reliability  of  secondary  and  working  standards  than  as  to 
primary  standards.  The  electric  incandescent  lamp  when 
properly  sea.soned  and  calibrated,  and  when  used  in  connection 
with  reliable  voltmeters  and  ammeters,  is  very  satisfactory  as 
to  constancy.  In  fact  w'e  are  much  more  sure  of  the  constancy 
of  such  standards  than  of  the  ability  to  reproduce  the  various 
primary  flame  sfaudards  in  use.  The  principal  laboratories  of 
the  world  are  now  w’orking  with  secondary  standards  which 
were  derived  from  primary  standards  many  years  ago,  and  by 
checking  back  and  forth  between  the  different  laboratories  of 
these  secondary  standards  a  much  closer  degree  of  accuracy 
is  obtained  than  if  attempts  were  made  to  reproduce  any  of 
the  various  primary  flame  standards  for  units  of  reference. 


For  all  practical  purposes,  at  the  present  time,  therefore,  in 
electrical  work  the  standards  are  secondary  ones  derived  from 
comparison  of  incandescent  lamps.  So  far  has  this  matter 
gone  that  it  is  a  question  whether  the  adoption  of  any  primary 
flame  standard  of  light  will  change  the  situation.  It  is,  never¬ 
theless,  desirable  if  an  exactly  reproducible  primary  standanl 
can  be  found,  that  it  be  adopted  for  purpose  of  reference. 
It  is  not,  how'ever,  desirable  to  cling  to  flame  standards  that 
may  involve  considerable  errors  in  reproduction.  If  the 
standard  of  light  could  by  agreement  be  made  the  average 
of  several  hundred  incandescent  electric  lamps  carefully  selected 
and  kept  by  the  principal  standard  bureaus  of  the  world,  the 
chances  of  error  in  the  course  of  years  would  be  much  smaller 
than  they  are  now  with  flame  standards.  We  do  not  at  the 
present  day  calibrate  units  of  length  by  comparison  with  a 
fraction  of  the  earth’s  quadrant,  the  original  standard,  but  by 
comparison  with  certain  bars  kept  at  national  laboratories. 
Likewise  there  should  be  no  rea.son  for  comparing  our  present 
secondary  light  standards  with  the  original  candle  or  hefner 
even  if  that  were  possible.  Less  error  is  involved  by  comparing 
it  with  the  more  definite  and  less  elusive  incandescent  lamp 
secondary  standards  in  the  principal  national  laboratories  of  the 
world. 

Municipal  Ownership  in  Paris. 

In  Paris,  the  electric  lighting  franchises  were  originally  so 
drawn  up  by  the  city  that  at  the  end  of  a  certain  period  the 
system  of  conducting  mains  in  the  streets  reverted  to  the  city, 
without  further  compensation  or  purchase.  That  period  is 
already  at  hand,  and  the  electric-lighting  companies  found 
them.selves  still  possessed  of  their  stations  and  plants,  but 
facing  the  loss  of  ownership  in  the  conducting  and  distributing 
mains.  This  naturally  gave  to  the  city  a  great  advantage 
in  its  negotiations  for  lighting  contracts;  since  if  the  terms 
were  unsatisfactory,  the  city  could  take  the  position  of  desiring 
to  construct  its  own  power  houses.  In  order  to  meet  the  situ¬ 
ation,  a  new  company  has  been  formed,  taking  over  the  old 
power  houses  of  the  original  companies  and  supplying  power 
.  to  the  city’s  underground  system  of  mains  under  a  contract 
lasting  for  a  fixed  number  of  years.  .\t  the  end  of  that 
period,  the  city  will  take  over  the  entire  plant,  power-houses 
and  all,  without  further  compensation.  In  the  meantime,  the 
maximum  selling  prices  of  electric  energy  are  assigned  in  the 
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contract  for  lamps  and  motor  operation,  as  well  as  the  dis¬ 
count  which  is  made  for  lighting  the  municipal  offices  and 
the  streets.  Since  the  new  company  contemplates  building  at 
least  one  new  power-house,  besides  installing  additional  mains, 
and  has  to  recoup  itself  completely  within  the  fixed  period  of 
about  thirty  years,  it  is  clear  that  the  arrangement  is  not  best 
adapted  to  meet  the  public  need.  Of  course,  to  the  socialistic 
mind  it  sounds  well  that  after  the  termination  of  the  contract 
the  city  will  get  the  entire  lighting  plant  for  nothing. 

In  theory,  perhaps,  all  that  the  municipality  will  have  to  do  at 
the  end  of  the  contract  will  be  to  appoint  its  own  employees, 
and  proceed  to  operate  the  system  for  the  public  benefit  at  rates 
that  can  be  theoretically  reduced,  because  no  dividend  will  have 
to  be  earned  on  invested  capital.  But  it  is  unreasonable  to  ex¬ 
pect  that  the  company  will  expend  money  towards  the  close  of 
its  contract  for  the  purpose  of  renewing  or  developing  the 
plant.  It  could  not  do  so  in  justice  to  its  stockholders,  when 
no  return  is  expected  for  such  expenditure  at  the  termination 
of  the  contract.  It  is  only  reasonable  to  suppose  that  the  plant 
will  ultimately  be  operated  with  the  greatest  immediate  econ¬ 
omy,  which  is  necessarily  inconsistent  with  the  greatest  ultimate 
economy.  Large  expenditures  for  ujikeep,  repairs,  renewals 
and  betterments  are  then  to  be  expected  when  the  city  finally 
takes  over  the  system,  and  this  expense  will  have  to  be  made 
good  by  taxation.  Meanwhile,  towards  the  close  of  the  con¬ 
tract,  extensions  of  the  plant  will  be  commercially  impossible, 
and  the  public  will  be  prevented  from  securing  increased  elec¬ 
tric  lighting;  while  they  will  have  to  pay  for  energy  more  than 
would  be  necessary,  if  the  company  did  not  have  to  realize  on 
its  capital  within  the  contract  period.  The  advocates  of  muni¬ 
cipal  ownership  of  all  possible  public  services  often  ignore  the 
fact  that  the  highest  public  welfare  can  only  be  secured  by 
promoting  within  reasonable  limits  the  private  welfare  of  those 
citizens  who  advance  capital  for  the  public  service.  The 
socialistic  ;loctrines  recognize  the  power  of  capi^^l.  but  com¬ 
monly  ignore  the  power  of  management  and  of  trained  in¬ 
telligence  in  the  direction  of  affairs.  The  popular  impression 
too  often  is  that  because  a  city  owns  a  large  public  machine, 
such  as  an  electric  lighting  system,  it  can  operate  the  system 
as  efficiently  as  the  owner  whose  funds  are  at  stake  therein. 

New  Incandescent  Lamps  Abroad. 

Only  a  few  years  ago  it  seemed  as  though  the  carbon-filament 
incandescent  lamp  was  destined  to  light  the  civilized  world  for 
an  indefinite  period.  Such  evolution  as  had  taken  place  in  the 
filament  of  the  incandescent  lamp,  since  the  production  of  the 
lOO-volt  high-resistance  lamp,  had  been  in  improving  the  quality 
of  the  carbon  with  respect  to  uniformity,  longevity  and  cheap¬ 
ness.  It  was  the  discovery  of  the  osmium  filament  which,  at 
one  blow,  imperilled  the  prestige  of  the  carbon  filament.  The 
tantalum  lamp  next  arrived  on  the  scene,  and  again  damaged 
the  prospects  of  the  survival  of  the  incandescent  lamp.  Finally 
the  tungsten  lamp  came  to  predict  the  ultimate  disappearance 
of  the  carbon  filament.  As  the  matter  stands  to-day,  it  really 
seems  doubtful  whether  carbon-filament  lamps  will  be  found  50 
years  hence,  except  in  historical  museums.  In  England  and 
France,  the  tungsten  lamp  has  as  yet  scarcely  made  its  presence 
felt ;  but  the  tantalum  lamp  has  come  into  fairly  extended  use, 
especially  in  France.  In  England,  the  public  electric  lighting 
conducting  networks  are  nearly  all  three-wire  .systems  with 
about  4.30  volts  between  the  outers  and  215  volts  on  each  side 


of  the  neutral,  the  standard  incandescent  lamp  being  a  215-volt 
8-cp  carbon-filament  lamp.  In  France,  the  three-wire  system 
with  220  volts  between  outers  is  in  general  use.  Consequently, 
the  new  metallic-filament  incandescent  lamps  are  handicapped 
and  retarded  in  England,  by  comparison  with  America  and  the 
continent  of  Europe.  It  is  well  known  that  it  is  fairly  easy  to 
produce  55-volt,  16-cp  tungsten  filaments,  very  hard  to  produce 
them  for  no  volts  and  16  candle-power,  and  practically  impos¬ 
sible  at  present  to  produce  them  for  220  volts  and  16  candle- 
power,  so  that  it  is  at  present  a  fortiori  commercially  impos¬ 
sible  to  the  second  power  to  produce  them  for  220  volts  and  8 
candle-power. 

The  reason  for  the  220-volt  incandescent  lamp  habit  in  (Ireat 
Britain  seems  to  be  attributable  to  original  legislation.  I  he 
original  lighting  systems  in  England  were  220-volt  three-wire 
aystems  with  110  volts  on  each  side,  feeding  iio-volt  lamps. 
The  framers  of  the  early  electric  lighting  laws,  by  which  com¬ 
panies  were  permitted  to  lay  down  lighting  mains  in  city  streets, 
apparently  assumed  that  if  the  companies  were  allowed  to  sell 
the  lamps  exclusively  to  their  customers  in  addition  to  selling 
them  the  electrical  energy  for  operating  the  lamps,  the  coun¬ 
try  would  go  to  the  dogs,  and  life  in  Great  Britain  would  be  in¬ 
tolerable.  Just  why,  or  how,  the  companies  would  have  been 
able  to  crush  the  public,  their  own  customers,  if  they  had  been 
allowed  to  supply  the  lamps,  as  in  .\merica,  it  is  now  difficult 
to  see  in  the  light  of  experience;  but  the  effect  of  the  legisla¬ 
tion  was,  as  intended,  namely,  to  divorce  the  business  of  lamp 
supply  from  the  business  of  energy  supply.  Consequently,  all 
that  the  regular  central-station  manager  had  to  think  about  was 
how  to  supply  killowatt-hours  through  his  customers’  meters 
in  any  manner  that  the  customers  would  accept,  and  so 
long  as  the  customer  was  content  to  take  energy,  he  had 
no  concern  with  the  incandescent  lamps  used,  or  with  the 
manner  of  using  them.  Naturally,  he  preferred  to  supply  the 
energy  at  440  volts  between  outers,  rather  than  at  220  volts  be¬ 
tween  outers,  because  the  former  involved  one-fourth  as  much 
copper  in  tlie  conducting  network  as  the  latter,  for  the  same 
area  of  district  and  number  of  lamps  suppplied.  The  motors 
on  the  system  w'ere  readily  capable  of  being  supplied  from  the 
outers  with  440  volts,  and  as  for  the  lamps,,  they  could  be  ob¬ 
tained  for  220  volts,  although  they  could  not  be  obtained  for  220 
volts  of  the  same  quality  as  for  no  volts  at  the  same  price. 
The  public,  not  being  experts,  did  not  usually  inquire  into  the 
relative  merits  of  iio-volt  and  220-volt  incande.scent  lamps  for 
eight  candle-power.  They  bought  reasonably  operating  lamps  at 
the  lowest  offered  price,  and  the  law  prevented  the  electric  light¬ 
ing  station  manager  from  interfering.. 

The  result  of  the  original  paternal  legislation,  together  with 
open  competion  in  the  sale  of  incandescent  lamps  to  a  non¬ 
expert  public,  has  been  to  reduce  the  selling  price  of  a  kilowatt- 
hour  at  customers’  meters  to  a  relatively  low  value :  i.  c.,  to 
make  electric  energy  relatively  cheap  in  Great  Britain ;  and  to 
make  lamps  nominally  cheap,  but  actually  expensive  in  opera- 
tion.  So  low  was  the  average  efficiency,  and  so  Iiitih  the 
average  consumption  in  watts  per  candle  actually  delivered, 
that  the  general  reputation  of  electric  lighting  in  England 
suftered.  Efforts  have  recently  been  made,  however,  to  improve 
the  standard  of  incande.scent  lamps  on  the  market,  and  qiany 
central-station  managers  have  felt  that  their  eft'orts  in  this 
direction  were  well  repaid. 
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A  Lively  Discussion  on  the  Atom. 

London  caltlc  dispatches  make  report  of  continued  discus 
sions  over  the  latest  theories  and  investigations  as  to  radium, 
the  nature  of  the  atom,  and  the  transmutation  of  the  metals. 
A  special  dispatch  of  August  2  says ; 

.\  battle  royal  was  waged  at  to-day’s  meeting  of  the  British 
Association  at  Leicester  between  the  chemists  and  the  elec 
tricians.  1  he  light  was  around  the  atom,  and  at  the  close  of  a 
three  hours'  contest  Sir  William  Ramsay,  as  the  representative 
of  the  chemists,  announced  the  results  of  his  recent  experi¬ 
ments  with  radium  emanations.  It  is  impossible  to  exaggerate 
the  sensation  made  upon  the  meeting  by  Sir  William’s  paper 
or  the  possible  effects  of  his  experiments  on  the  future  of 
chemical  science. 

The  discussion  gave  a  remarkable  picture  of  the  way  in 
which  modern  science  works.  Helium  was  lirst  discovered  in 
the  sun  by  the  spectroscope.  Thanks  to  the  hint  from  the  sun, 
Lord. Rayleigh’s  son,  the  Hon.  R.  J.  Strutt,  among  others,  dis¬ 
covered  helium  in  almost  every  mineral  experimented  on,  and 
perhaps  the  crucial  secret  lies  in  the  fact,  discovered  quite  re¬ 
cently,  that  helium  is  an  emanation  given  off  by  radium  and 
two  other  substances.  This  is  said  to  prove  that  a  change  of 
matter  into  another  form  is  possible. 

Hence  one  party  has  come  to  believe  that  there  is  no  such 
thing  as  matter;  that  matter  is  a  shape  assumed  by  electricity; 
that  an  atom  is  not  a  permanent  thing,  but  a  sphere  enmeshing 
little  units  of  electricity,  now  called  electrons.  The  whole  atom. 
Sir  Oliver  Lodge  says,  squirms  with  electricity,  and  when  it 
escapes,  as  in  radium,  the  atom  will  at  a  certain  point  change 
into  something  else. 

The  chemists,  and  especially  Mr.  Soddy,  one  of  the  young¬ 
est  and  most  brilliant  investigators  of  the  present  time,  regard 
this  school  as  drunk  on  radium  rays,  and  Lord  Kelvin,  who 
linished  the  debate  to-day,  came  out  heavily  on  their  side.  He 
spoke  with  wonderful  fire  and  imagination  of  the  infinite  possi¬ 
bilities  to  which  radium  had  opened  scientists’  eyes,  but  he  de¬ 
clined  absolutely  to  believe  that  matter  is  a  form  of  motion, 
and  that  the  atom  is  merely  whirls  of  electrons  that  may 
escape  and  break  down  bits  of  matter  that  have  existed  un¬ 
changed  since  the  earth  was  nebulous. 

When  Lord  Kelvin  had  ended  Sir  William  Ramsay  an¬ 
nounced  the  results  of  his  recent  experiments  with  radium 
emanations,  which  have  already  been  given.  Experiments  are 
now  in  progress  with  gold  and  other  substances,  and  may 
furnish  proof  of  Sir  William’s  belief  in  the  transmutation  of 
elements  and  of  the  theory  of  decomposition.  In  any  case, 
these  wonderful  results  of  Sir  William  go  far  to  strengthen 
these  theories. 


Brooklyn  Co-operation  in  Business  Getting. 

The  Edison  Electric  Illuminating  Company,  of  Brooklyn,  N. 
Y.,  on  Tuesday,  July  30,  entertained  the  electrical  contractors 
of  Brooklyn  at  the  Brighton  Beach  Hotel,  Coney  Island.  Upon 
arriving  at  their  destination,  whither  they  w-ere  transported  in 
chartered  trolley  cars,  a  group  photograph  was  taken  on  the 
steps  of  the  hotel.  Immediately  thereafter  a  banquet  was 
served. 

When  the  cigars  were  lit,  W.  W.  Freeman,  vice-president 
and  general  manager  of  the  company,  arose  and  congratulated 
the  electrical  contractors  of  Brooklyn  upon  their  growth  in 
numbers  and  prosperity  as  unmistakably  evidenced  by  the  com¬ 
pany  present.  He  dwelt  upon  the  mutual  advantages  to  be  ob¬ 
tained  by  co-operation  between  the  contractors  and  the  elec¬ 
tric  lighting  company,  and  cited  figures  to  show  that  expendi¬ 
ture  of  money  and  effort  on  business-getting  methods,  such  as 
advertising  and  soliciting,  have  proven  exceedingly  profitable 
to  the  company,  and  would  doubtless  prove  equally  profitable 
to  the  contractors.  He  urged  them  to  increase  their  efficiency 
as  business-getters. 

Mr.  James  R.  Strong,  president  of  the  National  Contractors’ 


.\ssocialion,  was  the  next  speaker,  and  he  also  dwelt  upon  the 
necessity  for  co-operation  between  contractors  and  company, 
and  also  upon  the  advisability  of  co-operation  among  the  con¬ 
tractors  themselves.  Mr.  E.  J.  Theimer,  president  of  the  Long 
Island  Contractors’  Association,  and  Mr.  C.  A.  Christensen, 
president  of  the  Independent  Contractors’  Association,  also 
spoke,  while  Mr.  W.  F.  Wells,  operating  superintendent,  and 
Mr.  P.  R.  Atkinson,  treasurer,  of  the  Edison  Company,  spoke 
briefly  on  matters  of  mutual  and  technical  interest. 

Mr.  J.  C.  Forsythe,  chief  inspector  of  the  New  York  Board 
of  Fire  Underwriters,  delivered  an  excellent  address  on  the  im¬ 
portance  to  the  electrical  interests  of  the  body  he  represented, 
and  urged  upon  the  contractors,  for  their  own  sakes,  as  well  as 
for  the  welfare  of  the  community,  the  necessity  for  doing 
their  work  in  the  best  and  most  thorough  manner  possible.  Mr. 
T.  Beran  spoke  for  the  General  Electric  Company,  which  he 
was  present  to  represent.  After  the  speechmaking,  the  guests 
were  given  their  choice  of  an  evening  at  Luna  Park  or  at  the 
Brighton  Beach  Music  Hall.  The  party  divided  about  evenly 
on  this  issue,  and  the  rest  of  the  time  was  spent  in  enjoying 
vaudeville  and  spectacle. 


Empire  State  Gas  &  Electric  Association. 


Since  the  June  convention  of  the  Empire  State  Gas  &  Elec¬ 
tric  Association  at  Lake  Champlain,  N.  Y.,  the  executive  com¬ 
mittee  acting  under  the  instructions  given  it  at  this  meeting 
has  appointed  the  three  committees  authorized  as  follows ; 
Public  Utilities  Commission — W.  W.  Freeman,  vice-president, 
Edison  Electric  Illuminating  Company,  of  Brooklyn ;  M.  J. 
Brayton,  general  manager,  Utica  Gas  &  Electric  Company; 
Chas.  R.  Huntley,  vice-president,  Buffalo  General  Electric 
Company.  Accounting  Committee — R.  A.  Carter,  secretary, 
Westchester  Lighting  Company;  A.  S.  Cooke,  auditor.  United 
Gas  &  Electric  Company ;  G.  W.  Curran,  assistant  general 
agent  United  Gas  Improvement  Company.  Insurance  Com¬ 
mittee — E.  A.  Davidson,  president,  Hudson  Counties  Gas  & 
Electric  Company;  T.  O.  Horton,  secretary.  New  York  & 
Richmond  Gas  Company;  L.  W.  Emerick,  vice-president,  Ful¬ 
ton  Light,  Heat  &  Pow'er  Company.  The  Public  Utilities  Com¬ 
mittee  is  sending  out  a  circular  letter  to  all  gas  and  electric 
companies  in  the  state  asking  them  to  send  to  the  secretary 
notice  of  all  applications  made  to  the  Commissions  and  any  in¬ 
formation  in  reference  to  them.  Data  will  be  collected  with 
reference  to  each  of  these  applications,  as  to  the  time  required 
by  the  commissions,  the  rulings  of  the  commissions  and  the 
reason  for  these  rulings.  This  data  will,  of  course,  be  avail¬ 
able  to  all  members  and  should  be  found  very  useful. 

It  is  hoped  that  in  this  way  any  defects  in  the  law  will  be 
discovered  and  such  evidence  collected  as  will  make  it  possible 
to  secure  reasonable  changes.  In  order  that  this  may  be 
accomplished  it  is  essential  that  the  companies  should  co¬ 
operate  with  the  committee  to  the  extent  of  furnishing  the  de¬ 
sired  information. 

There  is  no  doubt  but  that  a  uniform  system  of  classifying 
accounts  will  be  established  under  the  utilities  law  and  a  com¬ 
mittee  has  been  appointed  to  investigate  this  subject  with  the 
idea  that  it  is  possible  to  have  a  classification  adopted  which, 
while  furnishing  all  the  information  desired  by  the  authorities 
will  also  be  satisfactory  to  the  companies.  It  is  a  large  and 
very  important  matter  and  it  will  take  time  to  arrive  at  any 
final  conclusions,  but  the  work  is  being  gotten  under  way  in 
such  an  energetic  manner  that  some  beneficial  results,  at  least, 
are  already  assured. 

The  discrepancy  in  fire  insurance  rates  for  similar  risks  was 
shown  very  clearly  in  Mr.  Davidson’s  paper  at  the  convention 
and  it  was  felt  that  something  could  be  done  towards  obtain¬ 
ing  a  more  uniform  basis  or  some  scheme  of  mutual  insur¬ 
ance  could  be  devised.  A  committee  was  therefore  appointed 
to  investigate  this  subject.  Unfortunately  this  committee  has 
not  as  yet  been  able  to  have  a  meeting  but  expect  to  organize 
and  start  the  investigations  this  week. 
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Production  of  Copper  and  Brass. 

In  its  report  just  made  public  for  the  year  1905,  the  Census 
Bureau  at  Washington  shows  that  in  that  12  months  period 
the  value  of  the  product  refined  and  smelted  in  New  Jersey — 
$62,795,613 — was  26.1  per  cent  of  the  entire  valuation  of  the 
industry  of  the  country — $240,780,216.  The  growth  of  the 
industry  in  five  years  and  the  percentage  which  the  states  most 
actively  engaged  in  smelting  and  refining  copper  is  shown  best 
in  the  following  tabulation : 


Per  Cent.  Total. 
1905.  1900.  1905.  1900. 

United  States . $240,780,216  $165,131,670  100  100 

New  Jeisey .  62,795,613  38,365.131  261  23.2 

Arizona  .  22,761,981  17,286,517  9.4  10.5 

Michigan  .  21,222,217  17.340,041  8.8  10.5 

California  .  2,583,524  4,508,259  1.1  2.7 

Other  States .  122,917,925  47,351,625  51.1  28.7 


The  value  of  the  brass  and  copper  wire  industry  in  1905  was 
$19,657,743,  against  $4,278,635  in  1900.  In  1905  a  total  of  1406 
short  tons  of  copper  rods  were  manufactured,  valued  at  $463,057. 
In  the  same  time  25,966  short  tons  of  copper  wire  were  turned 
out  having  a  value  of  $7,252,917.  The  value  of  brass  and  bronze 
manufactures  and  rolled  copper  for  three  different  years  com¬ 
pares  as  follows : 

1905.  1900.  1890. 

Brass  .  $700,772  $1,419,817  $2,549,860 

Brass  and  rolled  copper .  51,912,853  44,309,829  8,381,472 

Brass  castings  .  29,671,928  23,891,248  24,344,434 

Bronze  castings  ._ .  2,622,495  2,229,329  1,165,163 

Total  brass  (not  including  wire 

mentioned  above)  . $102,407,104  $88,653,987  $50,656,101 

Liability  for  Electric  Light  Fires. 

Mr.  W.  H.  Blood,  Jr.,  the  insurance  expert  of  the  Na 
tional  Electric  Light  Association,  has  recently  addressed  to  the 
members  a  very  interesting  communication  in  regard  to  recent 
litigation  in  New  York,  over  electric  light  fires.  We  present 
the  document  below,  as  it  is  of  more  than  usual  interest,  and  is 
particularly  important  to  central  station  companies : 

There  recently  appeared  in  the  New  York  Herald  an  article, 
evidently  inspired  by  an  attorney  representing  some  insurance 
companies,  which  was  largely  exaggerated  and  contained  a 
certain  amount  of  misinformation.  As  this  matter  .is  liable 
to  come  to  your  attention  in  some  way  or  other,  later  on,  it 
seemed  advisable  that  you  should  know  the  true  facts  in  the 
case. 

The  Appellate  Division  of  the  Supreme  Court  affirmed  the 
judgment  of  the  trial  term  in  the  case  of  the  Continental  In¬ 
surance  Company  against  the  New  York  Gas,  Electric  Light, 
Heat  &  Power  Company  and  others  (The  New  York  Edison 
Company).  The  case  was  tried  before  Mr.  Justice  Truax  in 
December,  1906.  It  was  claimed  by  the  plaintiff  that  the  build¬ 
ing  was  destroyed  by  a  fire  which  was  started  by  the  contact 
of  a  secondary  wire  upon  a  tin  roof,  or  cornice,  the  wires 
having  sagged  on  account  of  the  negligence  of  the  electric 
light  company. 

At  a  former  trial,  the  plaintiff  attempted  to  prove  that  the 
transformer  was  faulty,  but  it  was  shown,  and  later  on  ad¬ 
mitted,  that  it  was  in  perfect  order  and  no  trouble  could  have 
resulted  on  account  of  its  condition.  The  plaintiff  brought 
out  the  evidence  in  its  case  through  a  policeman  and  a  fireman. 
No  evidence  was  introduced  to  show  that  more  than  one  wire 
touched  the  roof,  or  in  what  condition  the  secondary  wires  were 
elsewhere.  On  the  other  hand,  the  claim  of  the  electric  light 
company  was  that  only  one  wire  touched  the  tin  cqrnice  and 
that  under  such  conditions  no  fire  could  have  resulted;  that 
the  cornice  was  considerably  rusted  and  that  the  fire  burned 
outward  rather  than  inward. 

The  testimony  of  experts  for  the  National  Electric  Light 
Association  was  that  an  arc  would  not  have  lasted  long 
enough  to  burn  a  hole  in  the  tin  and  set  fire  to  the  wood,  be¬ 
cause  the  fuses  in  the  transformer  would  have  melted..  In¬ 
spectors  from  the  Board  of  Fire  Underwriters  and  city  in¬ 
spectors  testified  that  the  wiring  was  in  good  condition  when 
installed  and  was  put  up  in  the  proper  manner.  Various  em¬ 
ployees  of  the  company  showed  that  when  the  wires  were  first 


installed,  and  several  times  previous  to  the  fire,  they  were  all 
in  good  condition. 

The  real  question  which  came  before  the  jury  was  as  to 
whether  or  not  the  company  had  been  negligent  in  allowing  its 
wires  to  sag  and  rest  uninsulated  upon  the  tin  cornice.  The 
jury  in  this  particular  case  decided  that  the  company  was 
negligent,  which,  of  course,  was  a  question  of  fact  upon  which 
juries  might  differ. 

The  newspaper  clipping  above  referred  to  stated  that  in¬ 
surance  companies  pay  an  average  of  $25,000,000  per  year  for 
such  losses,  and  that  this  decision  makes  it  possible  for  them 
to  get  back  most  of  their  money  and  at  the  same  time  enforce 
perfect  wiring  of  buildings. 

As  there  are  in  all  a  very  few  similar  cases  to  the  writer’s 
knowledge  pending  against  the  total  number  of  companies 
which  are  represented  in  the  National  Electric  Light  Asso¬ 
ciation,  this  statement  is  not  only  misleading  but  gross  mis¬ 
representation.  No  such  conclusion,  therefore,  can  rightfully 
be  drawn  from  the  decision  in  the  case  above  referre  1  to. 

The  Licensing  of  Electrical  Contractors. 

.\t  the  recent  convention  of  the  National  Electrical  Contract 
ors’  Association,  in  New  York,  an  interesting  paper  was  pre¬ 
sented  by  Prof.  G.  F.  Sever,  on  municipal  relations  with  the 
contractor.  He  discussed  the  general  situation,  and  in  regard 
to  one  or  two  points  of  special  interest  said ; 

“There  has  been,  up  to  within  a  short  period,  another  author¬ 
ity  whose  inspection  it  was  necessary  to  secure  before  an  instal¬ 
lation  was  placed 'in  service.  I  refer  to  a  local  lighting  or 
power  company  which  does  not  care  to  have  the  wiring,  which 
a  contractor  places  in  a  house  or  factory,  connected  to  its  mains 
to  cause  trouble,  even  though  it  has  passed  the  inspection  depart¬ 
ments  of  the  underwriters,  or  the  municipal  inspector,  if  there 
be  one.  In  many  localities  this  inspection  by  the  lighting  com¬ 
pany  has  been  abandoned  and  dependence  placed  upon  the 
certificates  of  inspection  of  the  underwriters  and  the  municipal 
department  and  also  the  standing  of  the  contractor.  This  latter 
recognition  is,  I  feel,  one  of  the  important  steps  in  the  direction 
of  doing  away  with  the  multiplicity  of  control  and  inspections 
which  has  caused  so  much  annoyance  and  disfavor  in  the  past, 
and  which  is  present  even  now  where  the  underwriters  and  the 
municipality  make  either  joint  or  separate  inspections.  In  iso¬ 
lated  plants,  or  where  power  is  not  taken  from  the  mains  of  a 
power  company,  one  inspection  should  govern,  and  if  the 
municipal  organization  could  so  arrange,  it  might  be  well  to 
recognize  the  standing  of  the  best  electrical  contractors  an  1 
omit  the  detailed  inspection  of  their  work. 

“Bearing  immediately  upon  this  subject  is  the  question  of 
the  control  over  the  additions  and  alterations  made  to  existing 
installations  by  the  men  in  responsible  charge  of  the  isolated 
or  other  equipment.  Much  work  of  this  character  is  done 
and  some  is  done  in  execrable  fashion  and  against  all  the  rules 
of  the  National  Electrical  Code  and  the  locality.  How  should 
these  be  handled?  The  municipal  inspector  cannot  go  over 
every  installation  each  year  or  in  any  regular  manner.  An  in¬ 
surance  inspector  may  not  be  called  upon  for  some  years  to  go 
over  his  former  inspection  and  thereby  find  some  changed 
conditions;  and  the  owner  of  the  building  does  not  have  his 
attention  drawn  to  the  fact  that  there  have  been  changes  which 
he  should  have  called  to  the  attention  of  the  authorities.  It  is 
well  recognized  that  any  one  with  some  skill  and  a  few  ap¬ 
pliances  can  put  up  electrical  devices  and  wiring,  but  in  so 
doing  may  wholly  fail  to  comply  with  those  rules  intended  to 
safeguard  that  portion  of  an  electrical  installation  which  gives 
most  of  the  trouble — the  wire.  It  is  for  this  reason  that  the 
situation  is  a  difficult  one  to  cope  with  and  to  solve  equitably. 
If  licensing  is  really  the  only  cure,  I  fear  that  it  will  never  be 
looked  upon  with  favor  by  the  community,  as  the  public  would 
not  consider  the  danger  sufficiently  great  to  warrant  shutting 
out  workmen  from  small  undertakings  which  may  have  but  a 
small  risk  in  them.  .•Xnd  furthermore  I  do  not  believe  in  issu 
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iiiK  licenses  to  the  employer  only,  making  a  workman  capable 
of  doing  some  small  and  unimportant  piece  of  work  dependent 
upon  an  employer,  or  else  take  out  a  license  for  the  sole  purpose 
of  doing  the  small  job  in  which  there  is  not  stdiieicnt  profit 
to  meet  the  license  fee.  In  an  art  which  is  developing  as  rapidly 
as  ours,  I  do  not  believe  the  time  is  yet  ripe  for  itiis  method 
of  control  under  the  suggested  conditions  which  I  have  observed 
and  studied.  State  licensing  is  that  which  I  have  in  mind 
and  the  conditions  surrounding  the  equable  adjustment  cf  the 
regulations,  and  the  carrying  out  of  examinations  are  not  such 
as  in  my  mind  would  warrant  its  establishment.” 


Electrical  Opportunities  in  India. 

Some  d.ita  with  regard  to  Indian  electrical  development  have 
been  forwarded  to  the  State  Department  by  U.  S.  Consul- 
(ieneral  W.  11.  Michael,  of  Calcutta. 

The  little  city  of  Poona  is  situated  45  miles  from  liombay 
at  an  elevation  of  1800  feet  above  sea  level.  It  is  a  week-end 
resort  for  many  of  the  well-to-do  citizens  of  Bombay,  who  have 
line  cottage  homes  there,  or  have  reserved  suites  of  rooms  at 
the  hotels  and  boarding  houses.  It  is  rather  a  fashionable 
hill  suburb  of  Bombay.  It  has  all  sorts  of  accommodations 
for  sports  and  a  race  course  that  is  considered  equal  to  any  in 
India,  which  boasts  of  many  of  the  finest  mile  courses  in  the 
world. 

The  latest  improvement  at  Poona  is  an  extensive  electric-car 
system.  .\  Bombay  firm  has  made  a  start  with  a  scheme  to 
provide  Pinma  with  electric  energy  for  lamps,  motors  and  cars. 
The  supply,  at  first,  is  to  be  confined  to  the  municipal  limits  of 
PiKina,  and  this  area  enlarged  as  the  demand  requires.  It  is 
proposed  to  supply  the  energy  from  a  central  station,  and  to  lay 
underground  mains,  or  to  erect  overhead  wires,  as  may  be 
approved  by  the  local  government.  .\11  the  streets  to  be  sup¬ 
plied  are  under  control  of  the  municipal  government,  but  it  is 
already  umlerstood  that  there  will  be  no  opposition  by  govern¬ 
ment  to  the  proposed  scheme. 

Xo  country  stands  as  well  in  India  as  .America  in  regard  to 
all  kinds  of  electrical  machinery  and  suiiplies,  as  well  as  to 
methods  in  the  use  of  them.  American  electrical  engineers 
are  considered  the  best  in  the  world,  and  it  is  suggested  that 
they  pay  some  attention  to  the  Poona  proposition. 

The  extensive  electrical  works  in  Kashmir,  under  the  direction 
of  .\merican  electrical  engineers,  are  making  rapid  progress 
towartl  completion.  The  power  is  derived  from  the  Jhelum 
River,  helow  Baramulla.  The  big  flume,  capable  of  carrying 

Jo.ooo  horse-i>ower.  is  comp'.c'.e 'lU'  ■  -‘ri  i ‘s  'r  .' .  1 

50tx)  horse-power  are  being  installed.  Electrical  energy  for  mills 
and  other  purposes  will  be  conveyed  to  Serinagur,  many  miles 
away.  The  scheme  is  a  large  one,  and  great  commercial  results 
are  ctmfidently  expected.  The  comfort  and  convenience  that 
will  necessarily  follow  to  a  large  territory'  occujiied  by  millions 
of  people  would  be  hard  to  describe.  I'lie  items  of  lighting 
and  operating  electric  fans  alone  are  worth  the  expenditure  on 
this  great  enterprise. 


Expert  Investigations  in  Municipal  Owner¬ 
ship  —  III. 

In  our  issues  for  July  jo  and  27,  have  been  given 
abstracts  of  the  reports  of  the  Municipal  Ownership  Com¬ 
mission  of  the  Xational  Civic  Federation,  taking  up  the  in¬ 
vestigations  in  this  country  and  in  England.  In  the  last  named 
issue  were  presented  some  of  the  data  as  to  Great  Britain, 
on  electric  lighting,  with  the  comments  in  favor  of  municipal 
plants  ami  the  adverse  remarks  of  Messrs.  Edgar  and  Clark, 
which  are  now  resumed  and  are  continued  below : 

riie  examination  of  the  electric  lighting  systems  of  Great 
Britain,  Inith  municipal  and  private,  shows,  according  to  Mr. 
Edgar  and  Mr.  Clark,  that  municipalities  in  England,  though 
said  to  be  much  better  governed  than  are  those  in  the  United 
States,  are  bj-  no  means  as  well  adapted  for  commercial  opera¬ 


tion  of  an  electric  lighting  plant  as  are  private  companies 
controlled  by  men  of  average  honesty  and  ability  whose  training 
and  initiative  are  given  full  scope.  “It  appears,”  they  add, 
"that  so  far  as  the  prices  charged  are  concerned  the  system  of 
municipal  ownership  and  operation  of  electric  undertakings 
in  England  has  given  its  advocates  no  reason  for  feeling 
ashamed  or  elated,  but  that  so  far  as  extending  the  benefits 
of  electric  light  and  power  and  so  far  as  progressiveness  in 
developing  the  industry  so  as  to  give  the  best  possible  service 
are  concerned,  it  has  shown  itself  to  be  entirely  outclassed 
by  the  system  of  private  operation.” 

Messrs.  Edgar  and  Clark  in  closing  their  review  summarize 
their  opinions  as  follows:  “The  efforts  of  the  Xational  Civic 
Federation  have  resulted  in  a  commission  of  Americans  whose 
first  interest  in  this  investigation,  as  in  all  else,  is  to  do  what 
they  may  to  preserve  and  continue  the  American  idea  and 
American  institutions,  believing  that  the  high  state  of  civiliza¬ 
tion  and  of  prosperity  in  America  justify  the  American  idea 
and  the  American  method,  and  place  the  burden  of  proof 
heavily  upon  those  who  would  say  another  idea  and  another 
method  would  result  in  improvement  in  the  condition  of  the 
people.  Believing  this  to  be  the  thought  and  intent  of  the 
membership  of  the  commission  and  of  the  committee  sub¬ 
ordinate  to  it,  we  still  believe  that  there  are  ills  in  the  American 
body  politic  that  may  be  remedied  or  cured.  We  believe  that 
the  remedy  should  be  applied  and  the  cure  effected  without 
any  unnecessary  departure  from  the  American  idea  and  the 
.\merican  system.  We  believe  that  the  framework  upon  which 
may  be  built  purity  of  administration  and  the  highest  possible 
good  of  the  citizens  is  in  existence  with  us,  and  that  it  is  not 
necessary,  in  the  effort  to  cure  the  ills  from  which  the  body 
politic  may  be  suffering,  to  destroy  that  body.  We  submit 
that,  living  in  a  land  where  peace  and  prosperity  are  the  com¬ 
mon  lot,  we  must  be  very  cautious  of  change.  This  docs  not 
mean  that  where  abuses  are  found  to  exist  they  should  not 
be  promptly  and  mercilessly  eradicated,  but  it  does  mean  that 
changes  in  system  should  be  undertaken  only  after  conclusive 
pro<if  that  such  changes  will  rt»>ult  in  bettering  the  condition 
of  the  individual.  We  had  better  bear  the  relatively  few  ills 
we  have  than  subject  ourselves  to  unknown  conditions  that  may 
bring  in  their  train  greater  ills  of  which  we  do  not  know. 

“Our  investigation  has  determined  with  certainty  many  here¬ 
tofore  mooted  questions.  It  indicates  the  probably  correct 
answers  to  other  mooted  questions.  Where  the  facts  are  clear 
and  the  conclusion  evident  our  task  has  been  to  summarize  and 
indicate.  Where  there  is  remaining  uncertainty  as  to  facts,  and 
conclusions  are  not  evident,  we  have  made  an  effort  to  de¬ 
termine  the  probabilities.  This  has  resulted  in  arguments  based 
on  such  facts  as  our  investigators  have  recorded,  and  on  our 
own  experience  as  operators  and  observers.  We  believe  no 
intelligent  reader  of  the  voluminous  record  of  this  Com¬ 
mission’s  work  will  fail  to  conclude  that  it  clearly  proves 
municipal  ownership  to  be  productive  of  many  and  serious  ills, 
with  little  or  no  compensating  good. 

“The  writers  of  these  chapters,  agreeing  we  believe  with  the 
other  members  of  the  committee  of  21,  that  public  service 
companies  should  reasonably  be  regulated  and  afforded  the 
protection  that  comes  with  regulation,  and  appreciating  that 
the  committee  was  not  appointed  or  constituted  to  consider 
methods  of  regulation,  nevertheless  desire  to  record  their  opin¬ 
ion,  that  some  form  of  regulation  of  private  companies  should 
be  adopted  in  each  of  the  United  States.  What  that  form 
should  be  this  commission  is  not  prepared,  by  any  investigation 
or  any  stiuly  it  has  made,  to  suggest. 

“Finally,  we  who  stand  in  opposition  to  municipal  ownership, 
speaking,  we  believe,  for  all  individualists,  arraign  the  arro¬ 
gance  of  many  of  its  advocates  in  assuming  that  they  ex¬ 
clusively  occupy  the  field  of  reform  in  dealing  with  the  problems 
concerned,  and  that  they  are  the  sole  promoters  of  measures 
of  economic  improvement  in  municipal  affairs.  We  assert  that 
the  opponents  of  municipal  ownership  and  operation,  firm  and 
consistent  supporters  of  justice,  are  the  class  seeking  the  public 
welfare  intelligently  and  in  accordance  with  .\merican  prin- 
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ciplcs.  On  this  point  we  do  not  yield  to  any  body  of  men. 
We  seek,  as  a  first  principle,  to  insure  to  every  man  his  own. 
In  doing  so,  and  in  endeavoring  to  protect  the  public  against 
oppression  and  error,  we  find  it  our  duty  to  demonstrate  the 
•errors  in  the  schemes  of  municipalizers  and  Socialists  and  to 
warn  against  the  oppression  that  they  threaten.  We  are  resist¬ 
ing  efforts  to  put  burdens  on  the  backs  of  the  American  people. 
We  cannot  and  will  not  remain  silent  while  the  attempt  is 
made  to  thrust  costly  and  impracticable  projects  upon  customers 
of  public  service  corporations  and  upon  the  public  at  large. 
We  know  the  truth  will  out.  W^e  are  confident  that  ultimately 
the  American  people  must  appreciate  at  their  value  the  un¬ 
soundness  of  the  arguments  of  the  municipal  socialists.  We 
shall  aid  in  hastening  the  day  when  our  fellow  citizens  will 
know  through  discussion  what  the  public  of  London  have  been 
taught  by  bitter  experience.  London  has  awakened  to  the 
perils  of  municipalization,  as  is  evidenced  by  its  verdict  in 
the  recent  borough  and  county  elections.  In  that  great  city 
the  municipalizers  have  led  their  fellow  citizens  astray,  and 
their  dupes,  finding  it  out,  have  administered  to  their  false 
guides  an  overwhelming  rebuke. 

“We  individualists  are  not  seeking  to  lead  the  people  in  strange 
paths ;  our  aim  is  to  keep  them  in  the  paths  they  have  hereto¬ 
fore  trod;  paths  well  known,  along  which  the  American  people 
have  marched  to  heights  of  prosperity  and  civic  development 
not  known  heretofore  to  the  civilized  w'orld.  Along  these 
paths  have  been  stumbling  blocks.  Our  opponents  are  endeavor¬ 
ing  to  persuade  us  the  sole  responsibility  for  these  stumbling 
blocks  rests  upon  our  public  service  system,  to  be  remedied  only 
by  a  change  of  system.  This  we  deny.  We  are  patiently 
studying  the  ways  of  justice;  municipalizers  advocate  experi¬ 
menting,  at  enormous  cost,  with  public  funds,  with  the  prin¬ 
ciples  of  liberty  and  with  the  institutions  of  our  country.  In 
this  we  stoutly  refuse  to  take  part.  We  are  conservatives  in 
believing  that  it  is  better  to  adhere  to  old  and  tried  methods 
based  on  our  accepted  national  principles;  but  radicals  in  the 
determination  to  discover  and  to  sternly  rebuke  and  rectify 
any  injustice  which  may  have  been  developed  by  the  present 
system.  As  it  has  always  been  the  function  and  duty  of  govern¬ 
ment  to  insure  that  individuals  shall  deal  justly  with  their  fel¬ 
lows,  it  is  now  the  function  and  duty  of  government  to  protect 
the  governed  against  injustice  on  the  part  of  these  associations 
of  individuals  working  under  the  name  of  public  service  cor- 
l)orations.  Any  government  that  is  too  feeble  or  corrupt  to 
control  with  justice  the  conduct  of  a  public  service  corporation 
has  little  prospect  of  being  able  itself  to  supply  such  public 
service  with  efficiency  and  justice.  Our  duty  is  to  elect  to 
office  men  who  have  the  intelligence  and  integrity  to  govern 
efficiently,  honestly  and  justly;  men  who  can  and  will  curb  the 
unjust  aggressiveness  of  the  individual,  or  of  the  voluntary 
association  of  individuals,  and  who  can  and  will  compel  each 
to  bear  its  share  of  the  burdens  of  government,  and  give  in 
price,  service  or  otherwise  a  proper  consideration  for  special 
privileges  enjoyed.  Our  nation  is  what  she  is  industrially  and 
commercially  and  in  world  politics  because  of  the  American 
character,  developed  by  the  most  absolute  individualism,  and 
because  of  the  .\merican  corporation,  developed  under  a  gov¬ 
ernment  that  governed  but  did  not  trade.  Our  duty  is  to  con¬ 
serve  the  human  agencies  that  have  made  our  country  what  it 
is — the  adventurous  individual  and  voluntary  association — but 
not  to  let  them  be  our  masters.  This  is  the  confession  of  faith 
of  the  anti-municipalizer — the  anti-socialist.” 

- -  •  -  •  — 

Electric  Lighting  in  Germany. 


In  a  i)aper  prepared  for  the  National  Electric  Light  Associa¬ 
tion,  ))ut  received  too  late  for  the  Washington  meeting.  Prof. 
Dr.  Phil.  G.  Klingenberg,  of  Berlin,  Germany,  describes  the 
electric  light  conditions  in  that  country;  The  author  points  out 
the  advantages  possessed  by  electricity  over  gas  for  illuminating 
purposes  and  also  wherein  the  high  price  for  electricity  forms 
a  hindrance  to  its  rapid  introduction.  It  has  become  quite 


general  to  divide  the  annual  cost  of  the  generation  of  electricity 
into  constant  e-\pense  and  variable  expense.  On  this  basis  the 
constant  expense  with  modern  steam  central  stations  of  average 
size  is  between  $20  and  $32.50  per  kw  per  year.  The  variable 
expense  is  between  0.6  cent  and  1.25  cents  per  kw-hour.  Prom 
these  figures  the  author  shows  that  the  extra  cost  per  kw-hour 
incurred  through  an  increase  in  consumption,  the  capacity  of 
the  plant  remaining  the  same,  is  very  slight.  The  tendency 
of  consumers  on  the  other  hand  is  to  reduce  their  expense  for 
lighting  by  burning  lamps  as  little  as  possible.  On  this  account 
central  stations  have  charged  special  rates  to  long  consumers 
by  introducing  tariffs  with  a  certain  fixed  rate  of  charge 
calculated  on  the  maximum  power  demanded  and  an  additional 
price  per  kw-hour  shown  on  the  meter.  To  charge  a  consumer 
the  same  rate  for  a  lamp  which  does  not  burn  often  as  for 
another  lamp  which  is  lighted  is  no  doubt  a  hindrance  to  the 
introduction  of  electricity.  The  double  tariff  extensively  applied 
in  Germany  overcomes  this  difficulty.  A  normal  charge  is  made 
for  electricity  during  the  time  of  greatest  consumption,  but  at 
other  times  the  price  is  yery  much  lower.  An  advantage  re¬ 
sulting  from  this  system  is  that  the  motor  load  and  the  lamp 
load  do  not  overlap  to  the  same  extent  as  they  do  where  the 
single  tariff  or  a  maximum  tariff  are  in  use. 

The  author  then  considers  the  influence  of  potential  on 
electric  lighting.  Contrary  to  American  practice  preference 
has  been  given  on  the  continent  to  a  circuit  pressure  of  2  .x 
220  volts,  on  the  assumption  that  a  loss  of  10  per  cent  to  12  per 
cent  in  the  economy  of  high  tension  carbon  filament  lamps  is 
more  than  balanced  by  a  saving  in  interest  and  depreciation  in 
the  network.  A  reasonable  tariff  and  low  initial  expenditure 
with  the  accompanying  low  rates  lead  to  a  general  introduction 
of  electricity  and  help  to  overcome  the  competition  of  gas.  The 
price  of  electricity  is,  however,  still  higher  than  that  of  gas 
and  were  it  not  for  certain  improvements  in  incandescent 
electric  lamps,  the  development  of  gas  lighting  and  the  intro¬ 
duction  of  inverted  gas  burners  might  have  seriously  hampered 
the  further  introduction  of  the  carbon  filament  lamp. 

Dr.  Klingenberg  here  notes  the  improvements  made  in  Nernst 
and  in  incandescent  lamps  and  show’s  their  superiority  over  the 
older  lamps.  He  draws  attention  to  the  fact  that  the  high 
efficiency  lamps  are  at  present  only  made  for  iio-volt  circuits 
and  states  that  replies  to  a  circular  inquiry  addressed  to 
managers  of  central  stations  in  Germany  show  that  a  large 
proportion  of  the  engineers  are  in  favor  of  a  potential  of 
no  volts,  the  present  standard  being  220  volts.  The  author  is 
of  opinion  that  the  introduction  of  220  volts  during  the  time 
when  no  other  than  carbon  filament  lamps  existed  w'as  a  mis¬ 
take.  so  far  as  lighting  circuits  were  concerned,  since  the  cost 
of  electricity  w’as  increased  because  of  the  fact  that  the  220-volt 
lamp  was  not  as  efficient  as  the  iio-volt  lamp. 

Engineers  now  consider  it  absolutely  necessary  to  return  to 
no  volts  whenever  possible  and  to  stop  carrying  out  new 
installations  for  220  volts.  The  author  is  of  opinion  that 
eventually  a  high-efficiency,  220-volt  lamp  will  be  forthcoming, 
although  a  less  sanguine  manufacturer  states  that  it  will  not 
be  possible  to  make  220-volt,  high-efficiency  lamps  on  a  large 
scale  until  the  process  of  manufacturing  iio-volt  lamps  has 
reached  a  very  high  state  of  perfection  and  the  price  of  the 
lamps  has  come  down  in  consequence.  It  is  evident  that  lamps 
for  220-volt  circuits  must  have  very  long  filaments  and  the  natural 
result  will  be  a  very  high  percentage  of  breakage  during  manu¬ 
facture,  in  transit  and  in  use.  Dr.  Klingenberg  is  not  to  be 
weaned,  how’ever,  from  the  220-volt  system  and  maintains  that 
new  schemes  should  be  based  on  a  supply  of  2  x  220  volts  as 
heretofore  in  spite  of  the  contrary  opinions  expressed. 

With  reference  to  arc  lamps,  the  author  believes  that  the 
smaller  sizes  of  arc  lamps  consuming  two  amperes  at  no 
volts  must  give  place  to  the  high-efficiency,  incandescent  lamp. 
He  considers  the  500-cp  arc  lamp  the  smallest  that  it  is  worth 
while  to  make,  and  states  that  the  arc  lamp  industry  is  already 
preparing  to  meet  a  future  demand  for  more  light  out  of  doors. 
Units  giving  5000  candle-power  are  not  beyond  practical  re¬ 
quirements  in  roads  and  places  where  traffic  is  congested,  as  is 
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proved  by  tlie  lighting  of  the  Potsdam  Platz  in  Berlin  with 
eight  darning  arc  lamps  each  consuming  20  amperes.  The 
lamps  are  mounted  on  two  high  posts  so  that  the  burning  point 
is  fixed  at  a  height  of  18  meters  above  the  level  of  the  road. 
By  this  means,  the  source  of  illumination  is  not  disagreeable 
to  the  eye  and  the  lighting  of  the  square  is  as  uniform  as 
possible,  the  total  light  given  by  the  lamps  approximating 
40,000  candle-power.  The  author  points  out  the  disadvantages 
of  the  luminous  arc,  such  as  the  color  and  flicker  in  the  light 
itself,  the  expense  of  trimming,  cleaning,  etc.  Brief  mention 
is  made  of  the  advantages  of  the  mercury  vapor  lamp. 


CURRENT  NEWS  AND  NOTES. 


METER  ISSPECTION. — The  New  York  State  Civil  Serv¬ 
ice  Commission  will  hold  examinations  on  Aug.  24  for  a 
number  of  positions,  including  an  inspector  of  electric  meters 
under  the  Public  Utilities  Commission.  The  salary  is  not 
stated.  Information  can  be  obtained  from  Mr.  C.  S.  Fowler, 
chief  examiner,  Albany,  N.  Y. 

BUSINESS  EDUCATION . — In  a  recent  paper  on  the  techni¬ 
cal  press,  read  before  the  National  Electrical  Contractors’  As¬ 
sociation.  Mr.  T.  C.  Martin  said:  “To-day  nearly  nine  per  cent 
of  the  graduates  from  the  Sibley  College  of  Engineering  at 
Cornell  University  are  ‘sales  engineers,’  a  somewhat  larger  per 
centage  are  directly  engaged  in  manufacturing,  and  about  454 
|)er  cent  are  employed  in  the  superintendence  of  manufacturing 
and  construction.  We  have  therefore  obviously  reached  a 
period  when  technical  education  and  training  are  vital  qualifi¬ 
cations  for  business  life;  and  of  all  the  weapons  for  success  in 
the  struggle,  none  is  quite  so  ready  to  hand  as,  none  has  a 
keener  edge  than,  the  press  of  any  given  art  or  industry.  It  is 
no  wonder  then  that,  speaking  at  the  same  University,  Mr. 
.\ndrew  Carnegie  should  have  emphasized  this  very  fact.” 


RESISTING  A  BOYCOTT. — At  Helena,  Mont.,  on  August 
3,  the  Rocky  Mountain  Bell  Telephone  Company  filed  suit  in  the 
Federal  Court  against  the  Montana  Federation  of  Labor,  the 
Livingston  Trade  and  Labor  Council,  Telephone  Operators’ 
Union  No.  42,  Alex.  Fairgrieves,  H.  O.  Smith,  L.  W.  Thorpe, 
Almodose  Grenier,  and  Effie  Le  Fevre  to  secure  an  order  re¬ 
straining  the  respondents  from  interfering  with  or  molesting 
in  any  way  the  business  of  the  company,  and  to  shut  off  the 
boycott,  which  the  complainant  says  has  been  in  force  since 
March  14  last.  An  order  to  show  cause  why  the  application  for 
the  injunction  should  not  be  granted  was  made  by  Judge  Hunt, 
returnable  September  16.  The  trouble  is  caused  by  the  strike 
of  the  linemen  in  Utah,  Idaho,  Wyoming,  and  Montana,  the 
Montana  federation  having  ordered  the  Rocky  Mountain  Com¬ 
pany,  declared  unfair  in  all  Montana  cities,  and  ordering  out  all 
switchboard  operators. 


TELEGRAPH  IN  MANCHURIA.— V.  S.  Consul-General 
J.  W.  Ragsdale,  of  Tientsin,  advises  that  according  to  Chinese 
reports  the  Government  has  paid  $160,000  for  the  telegraph 
lines  erected  in  Manchuria,  and  Russia  has  abandoned  her  plan 
to  construct  a  service  along^the  Sungari.  Mr.  Ragsdale  adds: 
Certain  sections  of  the  line  attached  to  the  railway  will  be 
available  for  China’s  use  free,  and  all  Russian  messages  passing 
over  Chinese  lines  will  be  accepted  at  20  per  cent  less  than  the 
public  rates.  The  new  president  of  the  Board  of  Communica¬ 
tion  proposes  to  establish  wireless  telegraphy  in  Mongolia. 
It  will  be  much  cheaper,  as  no  guards  will  be  required  to 
protect  the  service  except  at  the  operating  stations.  The 
proposal  is  generally  approved,  and  steps  are  now  being  taken 
to  ascertain  the  opinion  of  the  officials  on  the  spot.  No  partic¬ 
ular  system  of  wireless  telegraphy  is  mentioned,  but  the  Marconi 
system  is  the  one  likely  to  be  selected. 


CODE  OF  ETHICS. — Discussing  the  recent  .\.  I.  E.  E. 
meeting  at  Niagara  Falls,  and  the  reference  of  the  proposed 


code  of  ethics  back  to  the  council  for  repairs  before  adoption, 
the  Electrical  Times  of  London  says :  “This  is  the  first  instance 
in  America  of  an  engineering  society  laying  down  a  formal 
code  of  conduct  for  its  members.  The  nature  of  the  new  code 
was  the  subject  of  notice  here  a  fortnight  ago.  It  is  drafted 
in  very  choice  American  (thus  electrical  engineers  are  not  paid 
for  their  work  but  receive  ‘compensation’  and  so  on),  and  it  is 
obviously  the  result  of  a  well  intentioned  compromise.  Thus 
rule  5  is  that  'The  electrical  engineer  should  incline  towards 
standards  of  all  kinds’  for  the  good  of  the  industry,  but  rule  7 
is  that  the  electrical  engineer*  should  consider  his  clients’  in¬ 
terests  before  everything.  The  ‘standards’  clause  was  in  fact 
a  little  too  much  for  the  Electrical  World,  which  character¬ 
ized  it  as  entirely  out  of  place,  but  the  Convention  adopted  it 
with  the  rest.  As  a  matter  of  fact  it  is  next  door  to  an  im¬ 
possibility  to  draft  a  code  of  professional  (or  any  other)  ethics 
that  will  satisfy  everybody  and  yet  be  so  categorical  and  ex¬ 
plicit  than  one  cannot  dodge  or  disregard  it.” 


UNIFYING  LONDON. — One  of  the  ditficulties  in  giving 
London  a  unified  electrical  energy  supply  has  been  the  number 
and  diversity  of  its  present  sources  and  authorities.  A  special 
committee  of  the  House  of  Commons  is  now  sitting  to  consider 
the  city  of  London  union  of  parishes  bill.  The  city  corporation 
is  promoting  the  bill,  the  object  of  which  is  the  unification  of 
the  1 14  parishes  which  now  compose  the  city  into  one  parish  for 
civic  purposes  under  the  control  of  the  city  corporation.  As  it 
is  now  each  parish  independently  fixes  its  own  taxes  and  con¬ 
trols  its  own  affairs.  Rates  vary  50  per  cent,  which  one  rate¬ 
payer  whose  business  house  stood  in  three  parishes  found  ex¬ 
tremely  complicating,  as  he  had  to  pay  three  different  rates  on 
three  difterent  scales.  Within  the  city’s  square  mile  of  area 
there  are  no  fewer  than  750  properties  which  stand  in  two  or 
more  parishes.  This  causes  the  greatest  confusion  in  deciding 
how  much  is  due  each  parish.  This  system  necessitates  the 
maintenance  of  114  different  sets  of  books  and  officers  and  has 
resulted  in  doubling  the  officers’  salaries  between  1891  and  1905 
The  bill  seeks  to  make  the  common  council  overseers  of  a 
parish  of  London  which  shall  have  one  uniform  rate  and  one 
rule  of  authority. 


CHINESE  TELEGRAPH. — A  digest  of  the  annual  report 
of  the  Imperial  Telegraph  Administration,  prepared  by  Mr. 
F.  D.  Cloud,  student  interpreter  of  the  Shanghai  consulate- 
general,  contains  some  interesting  items :  Originally  this  system 
of  telegraphs  was  a  private  concern  organized  by  wealthy 
Chinese  officials  and  gentry,  but  some  eight  or  nine  years  ago 
the  Central  Government  took  over  control  of  the  company, 
allowing  certain  merchants  to  retain  their  shares,  increased  the 
capital,  and  secured  a  monopoly  of  the  business  throughout  the 
Empire.  Under  Government  management  the  system  is  ap¬ 
proaching  a  tolerable  degree  of  completeness  and  usefulness. 
Of  late  years,  also,  it  has  been  paying  fairly  good  dividends, 
amounting  to  10  per  cent  in  1906,  and  this,  too,  in  the  face  of 
rather  large  extensions  of  the  system.  The  total  receipts  of 
the  system  for  the  year  were  $1,397,176  United  States  gold,  made 
up  of  the  following  items:  From  commercial  business,  $879,- 
994;  official  business,  $98,038;  from  general  business,  $619,124. 
The  total  expenditures  for  the  same  period  were  $951,639,  as 
follows :  For  the  maintenance  of  the  superintendent-general’s 
office,  $34,252;  maintenance  of  general  office,  $37,198;  running 
expenses  of  the  various  stations,  $429,888 ;  expense  in  connection 
with  official  business,  $20,910;  all  other  expenses,  $429,391. 
.\ccording  to  the  showing  the  gross  profits  for  the  year  were 
$645,537,  that,  too,  from  a  working  capital  of  $1  -;2,ooo. 
.\nd  after  paying  the  Government  royalty  of  $129,807  the 
administration  was  still  able  to  pay  the  private  shareholders  a 
dividend  of  10  per  cent ;  all  of  which  goes  to  show  that  the 
telegraph,  like  the  railways,  has  come  to  be  regarded  by  the 
Chinese  as  a  public  necessity,  and  likewise  the  telegraph,  like 
the  railway,  has  a  great  future  in  China. 
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LIGHTING  RATES  IN  CHICAGO.— The  central-station 
companies  of  Chicago  reduced  electric  lighting  rates  on  August 
I  by  making  the  rate  on  all  electricity  used  in  excess  of  the 
equivalent  of  30  hours’  use  of  the  maximum  demand  per  month 
at  the  rate  of  8  cents  per  kw-hour  instead  of  9  cents,  as  for¬ 
merly.  The  rate  on  the  first  30  hours’  use  is  14  cents,  as 
before. 


NEW  COLON  CABLE. — The  recently  laid  cable  of  the  Cen¬ 
tral  &  South  American  Telegraph  Company,  direct  to  Colon, 
Panama,  was  opened  last  week  without  ceremony.  The  cable 
begins  at  the  Morris  Building,  Broad  and  Beaver  Streets. 
Commercial  telegrams  were  started  over  the  cable  wires  short¬ 
ly  before  noon  on  Aug.  i,  and  a  great  amount  of  work  was 
transmitted  in  a  few  hours. 


LONG-DISTANCE  PHOTOGRAPHY  .—A  special  cable 
dispatch  from  Berlin,  Germany,  of  July  31,  says  :  “Most  success¬ 
ful  experiments  in  long-distance  photo-telegraphy  from  Munich 
to  Berlin  (about  320  miles)  were  carried  out  to-night  by  Prof. 
Stern.  For  the  purpose  the  Government  had  loaned  a  direct 
wire.  The  apparatus  was  operated  without  a  hitch.  Photo¬ 
graphs  of  Emperor  William,  the  Crown  Prince,  and  Prof.  Stern 
were  received  here  over  the  wire,  faultlessly  developed.  The 
experiments  will  be  continued  next  week  from  Berlin  to 
Munich.’’ 


CUTTING  METALS. — “The  .\rt  of  Cutting  Metals,”  by 
Frederick  W.  Taylor,  M.E.,  Sc.D.,  which  was  the  admirable 
presidential  address  presented  at  the  last  annual  meeting  of 
the  American  Society  of  Mechanical  Engineers,  have  been 
reprinted  and  bojmd  in  cloth  by  the  society;  price,  $3.  This  or 
any  other  publication  of  the  society  may  be  had  by  addressing 
the  secretary,  29  West  Thirty-ninth  Street,  New  York.  It  is  not 
necessary  to  send  orders  through  members.  None  of  the  pub¬ 
lications  of  the  American  Society  of  Mechanical  Engineers  are 
copyrighted. 

NAMES  AND  ADDRESSES.— m.  John  T.  Huntington, 
superintendent  of  the  Topeka,  Kan.,  Edison  Company,  writes 
us  as  follows :  “Having  used  and  been  familiar  with  your  ex¬ 
cellent  ‘Central  Station  List  and  Electric  Railway  Directory’ 
for  years,  I  have  cause  to  wonder  why  so  Tnany  business  houses 
use  old  and  out-of-date  mailing  lists.  Officials  of  companies  are 
constantly  changing,  and  the  names  of  the  companies  them¬ 
selves  are  often  changed,  yet  some  concerns  keep  on  using 
names  and  addresses  that  often  are  several  years  old  and  mean 
nothing.  If  you  called  attention  to  this  I  think  it  would 
help.” 

RHINE  REMAINS  UNEXP^fTED.-A  cable  dispatch 
from  SchaflFhausen,  Germany,  says :  “The  romantic  Rhine  Falls, 
near  this  city,  have  been  rescued  by  the  local  council  from  the 
industrial  exploiters  by  whom  they  were  threatened.  The  ma¬ 
jority  of  the  councilors  have  refused  to  permit  the  erection 
of  new  water  power  works  for  the  supply  of  electricity  to  the 
surrounding  district.  Their  reply  to  the  application  of  the 
exploitation  company  was  decisive ;  ‘The  council  is  of  opinion 
that,  not  only  should  the  fails  not  be  further  enchained,  but  an 
effort  should  be  made  to  prevent  an  extension  of  the  con¬ 
cession  already  granted  at  its  expiry,  in  1928.’  ” 


CANADIAN  WIRELESS. — It  is  stated  that  the  installation 
of  the  Marconi  apparatus  in  the  stations  through  the  Gulf  of 
St.  Lawrence  is  now  approaching  completion.  The  Government 
steamer  Montreal  has  landed  the  operators  and  their  instru¬ 
ments  at  every  station  as  far  up  as  Point  Amour,  and  has 
started  from  there  for  the  uttermost  post,  the  Belle  Isle  Sta¬ 
tion,  60  miles  away.  The  opening  of  these  signal  stations  is 
causing  satisfaction  among  the  shipping  men.  There  is  a  con¬ 


stant  procession  of  vessels  through  the  Straits  of  Belle  Isle, 
and  it  is  therefore  of  the  utmost  importance  to  them  that  they 
should  be  kept  advised  of  weather  conditions  and  of  the 
progress  of  their  vessels. 


OSTWALD  ON  TRANSMUTATION.— special  cable  dis¬ 
patch  from  Berlin,  of  August  3,  says:  “Prof.  Wilhelm  Ostwald, 
the  distinguished  chemist  of  Leipzig,  University,  was  inter¬ 
viewed  this  week  on  Sir  William  Ramsay’s  discovery  that  ele¬ 
ments  hitherto  regarded  as  primary  and  unchangeable  are 
capable  of  transmutation.  He  calls  it  ‘the  greatest  scientific 
achievement  since  the  discovery  of  the  practicability  of  applying 
the  electric  dynamo  to  mechanics.’  After  describing  the  pro¬ 
cesses  by  which  Sir  William  converts  radium  into  helium  and 
produces  also  neon,  krypton,  lithium,  and  natrium.  Prof.  Ost¬ 
wald  said :  ‘When  I  visited  Sir  William  Ramsay  in  London  he 
demonstrated  to  me  that  he  could  produce  lithium  from  copper 
by  the  action  on  a  solution  of  copper  sulphate  of  the  emene- 
tions  of  radium.  After  the  copper  had  been  extracted  by 
means  of  sulphurated  hydrogen  from  the  solution  which  had 
been  in  contact  with  the  emanations  a  residue  of  lithium  re¬ 
mained.  Since  then,  as  I  have  seen  from  the  proofs  of  an 
article  which  Sir  William  is  about  to  publish,  he  has  not  only 
confirmed  the  discovery,  but  has  added  to  it.’  ” 


ELECTRICITY  FOR  ST.  PAUL  RAILROAD.— 1\.  is  an¬ 
nounced  from  Spokane,  Wash.,  that  the  Chicago,  Milwaukee 
&  St.  Paul  Railway  Company  is  planning  to  install  a  series 
of  hydroelectric  power  plants  on  the  St.  Joe  River,  in  northern 
Idaho,  east  of  SpoTcane,  for  operating  the  railroad  across  the 
Bitter  Root  Divide,  and  also  for  operating  several  sawmills 
and  other  plants.  The  work  will  cover  35  miles  of  the  St.  Joe 
River  and  it  is  stated  that  180,000  horse-power  can  be  developed. 
Three  years  will  be  necessary  to  complete  the  work,  which  will 
cost  $9,000,000.  If  the  trial  is  successful,  electricity  will  prob¬ 
ably  be  used  on  the  entire  line  between  Missoula,  Mont.,  and 
Puget  Sound,  a  distance  of  nearly  600  miles.  Three  dams  are 
to  be  constructed  at  once  and  others  later.  One  dam  86  feet 
high  will  be  built  at  Little  Falls,  three  miles  above  St.  Joe,  to 
develop  5000  horse-power.  Another  will  be  constructed  at 
Cottonwood  Island,  ten  miles  up  the  river.  The  power  will 
also  be  used  extensively  in  developing  the  resources  of  the 
tributary  country,  especially  in  the  operation  of  sawmills,  as  the 
St.  Paul  railroad  interests  control  large  timber  lands  in  Idaho. 
The  developments  are  in  charge  of  Mr.  C.  B.  Price,  hydraulic 
engineer,  and  are  said  to  have  received  the  sanction  of  Mr.  A. 
J.  Earling,  president  of  the  railway  company. 


EDISON  CONVENTION. — Announcement  has  been  issued 
by  Mr.  Alex.  Dow,  of  Detroit,  president  of  the  Association  of 
Edison  Illuminating  Companies,  in  regard  to  the  twenty-third 
annual  convention  at  Hot  Springs,  Va.,  the  date  for  which  has 
now  been  fixed  as  September  io„  ii  and  12.  The  Homestead 
Hotel  will  be  headquarters.  The  place  is  on  the  Warm  Springs 
Valley  branch  of  the  Chesapeake  &  Ohio  Railroad.  An  inter¬ 
esting  programme  of  work  and  entertainment  has  been  pro¬ 
vided.  It  is  apparent  that  the  committee  reports  to  be  presented 
and  discussed  will  be  of  exceptional  value.  The  report  of  the 
lamp  committee  will  deal,  in  addition  to  the  current  business 
of  the  committee,  with  the  new  developments  in  metallic  fila¬ 
ment  lamps  and  with  other  recent  improvements  in  lamps.  The 
reports  of  the  committees  on  steam  turbines,  on  storage  bat¬ 
teries  and  on  meters  will  likewise  be  of  special  interest.  Among 
the  subjects  on  which  papers  and  discussions  are  already  prom¬ 
ised  are,  sales  of  industrial  energy ;  costs  and  results  of  a  dis¬ 
trict  steam  heating  system  in  combination  with  electric  lighting; 
technical  papers  on  smokeless  furnaces,  on  rotary  condensers, 
on  periodical  testing  of  high  tension  lines  and  apparatus;  a 
description  of  a  large  system  covering  city  and  suburban  areas; 
and  a  presentation  of  the  legal  and -equitable  rights  of  the 
wholesale  consumer. 
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Hlil.ATlOXS  WITH  THE  PUBLIC.— .\bingdon  Elec¬ 
tric  Company,  Illinois,  had  some  trouble  recently  in  starting 
up  a  new  generator  owing  to  some  internal  defect.  An  expert 
force  was  detailed  to  repair  the  machine  and  put  it  in  opera¬ 
tion.  Some  time  was  thus  consumed,  but  to  prevent  public 
dissatisfaction  over  poor  service  for  which  it  was  in  no  wise 
to  blame,  the  local  company  took  the  public  into  its  confidence 
and  explained  the  whole  matter  in  the  daily  papers.  We  do 
not  know  of  any  similar  procedure,  but  it  is  certainly  to  be 
commended  and  recommended.  There  are  daily  events  in  cen¬ 
tral  station  life  that  mrke  excellent  “copy,”  and  help  to  culti¬ 
vate  friendly  relations  with  the  consumer. 


MUS ICIPAL  ELECTRICIAXS. — As  already  announced, 
the  International  Association  of  Municipal  Electricians  holds  its 
annual  convention  this  week  at  Norfolk,  Va.,  Hotel  Monti- 
cello,  August  7,  8  and  9.  A  good  social  programme  has  been 
provided  including  the  Jamestown  Exposition,  and  there  will 
be  several  papers  read.  They  include:  “Electrical  Inspections 
and  Records,”  “Modern  Application  of  Storage  Batteries,” 
■■  rite  Value  of  Volt  and  Ammeter  Tests  for  Insulation,” 
Modern  hire  Alarm  Central  C^ffice,”  and  “Operation  of  a 
.Municipal  Electric  Light  Plant.”  The  familiar  “Question  Box” 
is  expected  t(»  furnish  many  suggestions.  Mr.  T.  C.  O’Hearn, 
of  Cambridge.  .Mass,  is  president,  and  Mr.  F.  P.  Foster,  of 
Corning,  N.  V.,  secretary. 

LICHT  FOR  OCULISTS. — .\  cable  dispatch  from  Paris 
of  July  30  says:  “A  new  contrivance,  likely  to  be  of  great 
service  in  eye  diagnosis,  is  reported  by  the  Academy  of  Science. 
Dr.  F'orlin  has  discovered  that  the  light  from  a  mercury  vapor 
lamp,  passing  through  two  sheets  of  blue  glass  and  reflected  into 
the  eye  by  a  large  lens,  reveals  the  internal  condition  infinitely 
better  than  the  ordinary  white  light.  By  placing  a  screen  with  a 
pinhole  between  the  light  and  the  eye  a  magnified  image  of  the 
vessels  at  the  back  of  the  retina,  which  have  been  hitherto  al¬ 
most  invisible,  has  been  obtained.  The  capillary  veins,  the 
diameter  of  which  is  only  two-thousandths  of  a  millimeter,  are 
seen  to  distend  with  each  heartbeat,  and  it  is  even  possible  to 
count  the  blood  globules.”  A  trial  will  be  made  of  the  device 
in  this  country,  where  the  mercury  vapor  lamp  has  already 
iteen  so  well  worked  out  for  industrial  purposes. 


FATAL  TAPE  COST  ACT. — An  unusual  kind  of  fatal  ac¬ 
cident  is  reported  from  Mineola,  L.  I.,  where  on  Aug.  i  George 
Wesener,  employed  by  the  New  York  &  New  Jersey  Telephone 
Company,  was  killed  instantly.  The  case  was  remarkable  in 
that  the  current  was  carried  to  him  by  a  measuring  tape  made 
of  linen  or  cotton  and  coated  with  a  sort  of  shellac.  There  was 
no  metal  on  the  tape.  Wesener  was  assisting  a  man  who  was 
making  some  measurements  in  connection  with  alterations  in  a 
pole  line.  He  had  one  end  of  the  tape,  and  a  man  ascended 
the  pole  with  the  other.  When  the  measurements  had  been 
taken,  the  man  aloft  let  go  of  the  tape  and  it  struck  the  high- 
tension  wires  used  to  carry  energy  to  the  Glen  Crove  trolley  line 
at  12,000  volts.  Wesener  was  in  the  act  of  w’inding  up  the  tape, 
and  as  the  other  end  of  the  line  slid  along  the  wire  he  stiffened 
out  and  fell.  He  was  dead  when  a  physician  arrived  from  the 
Nassau  Hospital.  Probably  the  tape  was  quite  wet. 

THE  HUDSOX  CLUB. — .Arrangements  have  been  com¬ 
pleted  and  a  temporary  organization  effected  for  a  lunch  club 
to  be  known  as  the  Hudson  Club,  with  quarters  in  the  new 
West  Street  Building,  New  York  City.  A  large  number  of  men 
prominent  in  the  coal,  machinery,  electrical  and  contracting 
business  are  interested  in  the  organization ;  the  membership 
will  be  limited  and  it  is  expected  that  the  list  will  be  filled 
within  a  few  days,  as  the  club  will  open  early  in  September. 
Situated  directly  on  the  water  front,  with  an  unobstructed  view' 
of  the  bav.  the  location  is  one  of  the  most  attractive  for  club 


purposes  in  the  city.  Dues  have  been  fixed  at  $50  per  annum. 
The  entire  twenty-second  floor  will  be  devoted  to  the  Hudson 
Club,  and  Mr.  Cass  Gilbert,  the  architect  of  the  building,  is 
at  present  engaged  in  designing  the  decorations  and  furniture, 
which  will  be  especially  made  to  harmonize  with  the  general 
color  scheme  and  style  of  the  different  rooms.  Mr.  F.  R.  Eden, 
134  Cedar  Street,  is  the  temporary  secretary. 

THE  ELECTRICAL  SHOW. — The  management  of  the 
Electrical  Show',  to  be  held  in  Madison  Square  Garden,  New 
York  City,  Sept.  30  to  Oct.  9,  1907,  makes  the  following  offer  to 
its  exhibitors.  With  the  desire  of  sharing  any  profit  that  may 
be  made,  it  is  proposed  to  share  with  the  exhibitors  (in  pro¬ 
portion  to  the  payments  made  for  space)  the  receipts  from  the 
sale  of  tickets  and  of  admissions  at  the  box  oflice.  W'ith  this 
end  in  view,  50  per  cent  of  these  receipts  will  be  returned  to 
the  exhibitors  and  they  may  take  such  steps  as  may  seem  desir¬ 
able  to  them  to  verify  the  records.  Tickets  will  be  distributed 
on  the  following  basis :  Each  exhibitor  will  be  entitled  to  one 
ticket  of  admission  for  each  dollar  of  rental  paid  for  space; 
additional  tickets  may  be  purchased  in  lots  of  one  hundred  at 
12^-2  cents  each;  as  half  of  this  will  be  returned  to  the  ex¬ 
hibitors  in  proportion  to  their  rental,  the  net  price  thereupon 
becomes  6J4  cents  each.  It  is  believed  that  this  plan  will  have 
the  effect  of  increasing  the  attendance  to  a  marked  degree, 
thus  being  of  double  benefit  to  the  exhibitor. 


SMALL  TELEPHOX ES. — Swedish  newspapers  mention  a 
miniature  telephone,  invented  by  the  chief  of  the  Government 
telephone  bureau.  U.  S.  Consul  R.  S.  S.  Bergh,  of  Gothen¬ 
burg,  describes  it  as  follows:  “In  front  of  the  diaphragm  of 
this  miniature  telephone,  the  dimensions  of  which  are  12  mm. 
and  16  mm.  (0.472  in.  and  0.630  in.)  is  screwed  a  cover  with  an 
elongation  of  hard  rubber  suitable  to  insert  into  the  car.  When 
in  use,  this  receiver  is  put  into  the  auditory  passage  of  the  ear, 
and  the  connection  consists  of  fine  cord  resting  on  or  behind 
the  ear  in  the  same  w'ay  as  pencils  or  eyeglass  cords  are  some¬ 
times  carried,  and  no  helmet  or  extra  fixtures  are  needed. 
It  is  suggested  that  this  small  telephone  can  be  very  useful  to 
persons  with  dull  hearing.  It  is  claimed  that  the  microphone, 
nicely  mounted,  could  be  carried  in  the  shirt  front,  that  the  re¬ 
ceiver  can  hardly  be  noticed  when  carried  inserted  in  the  ear, 
and  that  lioth  can  be  connected  to  a  dry-cell  battery  and  an 
induction  coil  carried  in  the  pocket.  In  case  e.xtra  strengthen¬ 
ing  of  the  sound  is  needed,  a  receiver  can  be  carried  in  each 


XICKEL  ALLOYS. — .\  brief  item  in  our  issue  of  July  20 
called  attention  to  a  patent  granted  recently  to  Mr.  A.  L. 
Marsh,  electrical  engineer  of  the  Hoskins  Company,  of  Chicago, 
who  is  good  enough  to  send  us  a  little  fuller  data  on  the  sub¬ 
ject.  He  says :  “The  patent  covers  broadly  the  addition  of  a 
metal  having  a  refractory  oxide,  such  as  aluminum,  to  nickel, 
or  the  similar  metal  cobalt,  and  their  alloys  with  metals  of  the 
chromium  group,  for  the  purpose  of  producing  from  the  alloy 
a  protecting  film  of  oxide  when  employed  at  high  temperatures, 
and  also  for  the  increased  electrical  resistance.  The  composi¬ 
tion  of  an  alloy  as  given  in  the  note  (88  parts  nickel,  8  parts 
chromium  and  4  parts  aluminum)  shows  the  property  of  pro¬ 
ducing  from  Itself  a  protecting  film  of  oxide  in  a  marked  de¬ 
gree.  The  addition  of  4  per  cent  of  aluminum  to  pure  nickel 
doubles  the  electrical  resistance,  but  does  not  increase  the  re¬ 
sistance  of  a  nickel -chromium  alloy  (which  is  already  high) 
to  the  same  extent.  The  specific  resistance  of  the  alloy  com¬ 
posed  of  88  parts  nickel,  8  parts  chromium  and  4  parts  alum¬ 
inum,  not  that  of  the  oxide,  is  about  50  times  that  of  copper. 
The  resistance  of  the  oxide  is,  of  course,  much  greater.  This 
alloy  in  the  form  of  wire  is  being  used  as  the  resistor  in  elec¬ 
tric  furnaces  in  sizes  up  to  three  kilowatts  with,  very  satisfac¬ 
tory  results.  A  temperature  above  the  melting  point  of  gold 
may  be  reached  with  safety.” 
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Kern  River  No.  i  Power  Plant  of  the  Edison 
Electric  Company,  Los  Angeles — 1. 

THK  Pacific  Coast,  California  in  particular,  has  won  a 
goodly  amount  of  renown  in  engineering  circles  be¬ 
cause  of  its  many  noteworthy  hydroelectric  power 
plants  and  long-distance  transmission  systems.  Harking  back 
14  years  to  the  noted  historical  work  at  Redlands  and  Pomona, 
practically  all  the  improvements  in  hydraulic  design  in  con¬ 
nection  with  high-head  plants  that  have  stood  the  test  of  time 
and  which  mark  the  best  practice  of  to-day  have  been  evolved 
in  connection  with  the  California  water-power  plants.  Sub¬ 
stantially  the  same  may  be  said  regarding  transmission  work; 
and,  although  the  rt'cord  for  highest  voltage  has  been  sur- 
j)assed  quite  recently  in  Michigan,  the  Golden  State  still  oper¬ 
ates  successfully  the  longest  lines  on  the  continent. 

With  this  e.xcellent  record  of  pioneer  work,  and  with  many 
modern  efficient  plants  now  in  continuous  operation,  it  is  inter¬ 
esting  to  note  the  improvements  or  innovations  incorporated 
in  the  design  of  any  new  plant. 

The  Edison  Electric  Company,  of  Los  Angeles,  has  just  com¬ 
pleted  and  placed  in  operation  a  power  plant  on  Kern  River, 
which,  while  not  surpassing  any  previous  records  of  high 


the  Edison  Electric  Company  in  southern  California,  were 
given  in  the  Electrical  World  and  Engi*.eer  of  Feb.  25, 
March  4,  ii  and  25,  and  April  8,  1905.  The  present  article  is 
intended  to  supplement  and  bring  those  descriptions  up  to  date. 

GENERAL  DESCRIPTION. 

The  Kern  River  is  the  southernmost  large  tributary  of  the  . 
San  Joaquin  River,  and  has  its  head  in  the  snow-covered  slopes 
of  Mt.  Whitney  and  neighboring  peaks  in  the  Sierra  Nevada 
Mountains. 

Water  for  the  Kern  River  No.  i  plant  is  diverted  at  a  point 
about  one-half  mile  below  Democrat  Spring,  in  Kern  County, 
and  about  14  miles  up  the  river  from  the  mouth  of  the  canyon. 

A  hydraulic  conduit,  consisting  almost  entirely  of  a  .series  of 
tunnels,  approximately  nine  miles  in  length,  conveys  the  water 
through  the  mountains  on  the  south  side  of  the  river  to  a 
forebay  at  a  point  about  900  feet  above  the  river,  and 
about  two  miles  from  the  mouth  of  the  canyon,  where  the  plant 
of  the  Power  Transit  &  Light  Company,  of  Bakersfield,  is 
located. 

From  the  forebay  the  force  main  continues  down  to  the 
power  house  in  an  inclined  tunnel.  The  power  house  is  lo¬ 
cated  on  the  bank  of  the  river  directly  opposite  the  intake  of 
the  Bakersfield  plant,  and  at  an  elevation  of  about  20  ft.  above 
the  ordinary  high-water  level  of  the  stream  at  that  point.  The 


FIG.  I. — CONCRETE  DIVISION  DAM  AND  HEAD  WORKS  FOR  DRAINAGE  TUNNEL. 


heads  utilized  or  length  of  transmission,  does  embody  in  its 
construction  many  distinguishing  features,  some  of  which  are 
pronounced  departures  from  previous  practice. 

In  capacity,  the  Kern  River  No.  i  power  plant  equals  the 
rated  capacity,  20,000  kilowatts,  of  the  largest  impulse-wheel 
plant  previously  in  operation,  and  in  overload  capacity  sur¬ 
passes  it.  Its  gravity  conduit,  constructed  almost  entirely  of 
tunnels  excavated  through  the  mountains,  is  the  most  perma¬ 
nent  and  costly  hydraulic  waterway  in  the  country;  The  pres¬ 
sure  main,  driven  in  the  form  of  a  tunnel,  down  the  mountain 
slope  is  probably  the  most  unique  feature  of  the  installation 
and  is  a  decided  innovation  in  power-plant  construction.  The 
water  wheels  embody  new  features  in  the  design  of  buckets, 
nozzles  and  governors.  In  the  electrical  details  of  the  station 
is  incorporated  the  most  modern  apparatus.  The  transmission 
line  is  at  present  operating  at  60,000  volts,  which  will  later  be 
raised  to  75.000  volts.  The  length  of  transmission,  117  miles, 
is  exceeded  in  only  a  few  instances.  Moreover,  the  steel  towers 
and  insulators  are  of  special  design. 

Considered  in  entirety,  or  as  to  its  several  conspicuous  com¬ 
ponent  parts  individually,  the  Kern  River  No.  i  station  of  the 
Edison  Electric  Company  typifies  the  latest  modern  practice  in 
hydroelectric  power  plant  design,  and  makes  timely  the  fol¬ 
lowing  descriptive  data.  General  descriptions  of  this  plant  as 
under  construction  at  that  time,  as  well  as  the  other  power 
plants  and  general  transmission  and  distribution  system  of 


tail  r.^ce  of  the  station  is  designed  so  as  to  deliver  the  water  to 
the  river  immediately  above  the  diversion  point  of  the  Bakers¬ 
field  plant. 

The  transmission  circuits  extend  along  the  Kern  Canyon  and 
cross  country  to  Los  Angeles,  117  miles  distant. 

DIVERTING  DAM. 

The  dam  which  is  built  to  divert  the  water  from  the  Kern 
River  into  the  hydraulic  conduit  is  placed  on  bed  rock  and  is 
carried  up  to  a  point  1.25  ft.  above  the  flow  line  in  the  tunnel 
conduit,  thus  insuring  a  constant  supply  as  long  as  the  reser¬ 
voir  created  by  the  dam  is  kept  filled.  In  excavating  for  the 
dam,  bed  rock  was  found  to  exist  at  varying  depths,  the  deep¬ 
est  portion  being  at  the  south  end  at  about  35  ft.  below  the 
stream  bed.  A  coffer  dam  was  built  to  divert  the  river  during 
the  construction  and  while  the  fill  overlying  the  bed  rock  was 
being  excavated.  Trenches  were  then  cut  in  the  bed  rock 
and  holes  bored  in  which  steel  bars  were  driven  in  two  rows 
across  the  canyon.  The  first  layers  of  concrete  were  placed 
on  the  bed  rock  and  secured  to  it  by  means  of  the  trenches  and 
the  steel  bars.  Cyclopean  concrete  was  the  material  of  con¬ 
struction,  the  rock  used  being  the  granite  found  in  the  canyon. 
Many  of  the  blocks  were  of  large  size,  some  weighing  several 
tons  each.  About  1500  cu.  yards  of  material  were  placed  in 
the  foundation  and  3500  cu.  yards  in  the  dam  proper. 

The  dam  is  of  the  overflow  type  as  shown  in  Figs,  i,  4  and 
5.  Its  length  on  the  crest  is  203.56  ft.  and  its  height  above 


over  the  dam,  the  hydraulic  cylinders  for  the  gates  being  de¬ 
signed  to  move  them  under  a  head  of  20  ft.  of  water  over  the 
dam,  should  a  flood  of  this  magnitude  ever  occur. 

Each  of  the  gate  openings  is  8  ft.  ioj4  in.  high  and  3  ft.  8 
in.  wide,  the  side  frames  being  of  cast  iron,  and  the  sill  a  10 
in.  X  iof4  in.  redwood  timber.  The  gates  are  built  up  of  5/16- 
in.  steel  plate  and  6-in.  is-lb.  I-beams,  the  sides  being  formed 
of  i2-in.  I-beams.  There  are  two  cast-iron  hydraulic  (fin¬ 
ders  installed  in  each  gate.  The  set  for  the  east  gate  is 
mounted  on  top  of  the  concrete  operating  shaft,  the  west  set 
being  placed  directly  below  as  there  was  not  sufficient  lateral 
space  to  place  them  both  on  the  same  level.  The  lower  cylin¬ 
ders  are  placed  38  ft.  8  in.  above  the  sill  of  the  gate  and  oper¬ 
ate  their  gate  by  lifting  rods  26  ft.  long.  The  upper  cylinders 
operate  their  gate  by  means  of  40-ft.  rods.  These  lifting  rods 
are  4^  ins.  in  diameter,  and  are  made  of  wrought  iron  in¬ 
cased  in  brass  tubing  to  prevent  rusting.  The  gates  are  guided 
at  each  side  by  four  bronze  rollers  3  ins.  in  diameter.  In 
order  to  equalize  the  pull  of  the  two  cylinders  on  each  gate 
there  are  installed  two  racks  10  ft.  long  and  6  ins.  wide  into 
which  mesh  two  12-in.  pinions  mounted  on  the  top  of  the  gate. 

The  gates  for  the  intake  tunnel  are  similarly  constructed. 
The  hydraulic  cylinders,  both  for  the  intake  gates  and  the 
sluice  gates  in  the  drainage  tunnel,  are  operated  by  means  of 
oil  pressure  supplied  by  gravity  from  a  tank  on  the  bank.  The 
oil  discharged  from  the  cylinders  is  pumped  up  to  this  tank  by 
a  triplex  pump,  electrically  driven,  a  sufficiently  powerful  hand 
pump  being  installed  for  emergency  use. 

TUNNELS. 

The  hydraulic  conduit  of  the  Kern  River  plant  is  noteworthy 
by  reason  of  its  being  the  most  permanent  construction  of  its 
character  in  the  country.  The  Edison  Electric  Company  after 
its  14  years’  practical  experience  with  the  construction  and 
operation  of  hydroelectric  power  plants  has  profited  by  the 
knowledge  gained  of  the  different  forms  of  conduit  used,  such 
as  timber  flumes,  earthen  ditches,  concrete-lined  ditches,  cement 
pipe  and  tunnels,  and  for  its  Kern  River  work  determined  that 
the  most  efficient,  and,  in  the  long  run,  economical  construction 
would  be  a  system  of  concrete-lined  tunnels.  The  expense  of 
driving  the  tunnels  was  a  large  item,  but  it  was  warranted  in 


ordinary  water  level  in  the  river  about  20  ft.  At  the  base  in 
the  thickest  part  i^  is  52.81  ft.  wide.  The  crest  has  a  small 
angle  with  the  horizontal,  and  is  7  ft.  in  width.  The  crest 
and  lower  face  were  designed  so  as  to  give  a  true  hydraulic 
curve  to  the  water  overflowing,  and  to  attain  this  end  the 
upper  15  ft.  of  the  face  was  built  with  a  batter  of  l  to  l  so  as 
to  allow  an  air  space  under  the  water.  Thz  theory  of  the  de¬ 
sign  is  that  air  will  enter  this  space  under  the  water  from  the 
ends  of  the  dam  and  that  enough  will  be  carried  down  with  the 
water  to  form  an  air  cushion.  With  from  2  ft.  to  3  ft.  of  water 
flowing  over  the  dam  a  very  smooth  surface  is  presented.  Be¬ 
low  the  45  degree  batter  the  down  stream  face  has  a  radius 
of  too  ft.  The  up-stream  face  has  a  batter  of  three-quarter 
inch  to  the  foot. 

HEAD  WORKS. 

I  he  bead  or  tliversioo  works  of  the  gravity  conduit  con¬ 
sist  of  an  enlarged  or  widened  section  of  the  intake  tunnel 


FIG.  2.— HYDRAULIC  CYLINDERS  FOR  OPERATING  INTAKE  GATES. 

with  controlling  gates  operated  by  means  of  hydraulic  cylin 
ders.  In  order  to  prevent  contraction  as  the  water  enters  and 
to  afford  sufficient  screen  area  to  admit  the  water,  the  tunnel 
is  widened  out  at  the  entrance  to  16  ft.  6  ins.  The  screens  or 
grizzlies  are  made  of  slanting  bars  and  extend  both  in  front 
and  on  the  side  of  the  controlling  gates.  The  bars  are  Yt  in.  x 
3  in.  and  are  spaced  on  edge  3  ins.  between  centers,  by  means 
of  2'Y-\n.  thimbles,  the  thimble  rods  being  4  ft.  apart.  The 
screen  is  20  ft.  long  on  the  slant  and  8  ft.  high  and  is  sup¬ 
ported  on  4-in.  cast-iron  pillars. 

Behind  the  screen  and  just  above  the  gate  is  a  lo-ft  plat¬ 
form  on  to  which  can  be  raked  any  detritus  caught  by  the 
screen.  The  grade  at  the  entrance  of  the  diverting  tunnel  is 
increased  above  the  normal  grade  so  as  to  accelerate  the  water 
from  its  state  of  rest  above  the  intake  to  normal  velocity  in 
the  tunnel  below. 

.•\nother  important  feature  of  the  head  works  is  the  drain¬ 
age  or  sluicing  tunnel,  365  ft.  in  length,  that  is  driven  through 
bed  rock  below  the  intake  at  the  south  end  of  the  dam,  pene¬ 
trating  to  the  bottom  of  the  reservoir  above  the  diverting  dam. 
.\  heavy  grizzly,  built  of  70-lb.  T-rails,  protects  the  entrance  of 
this  tunnel,  and  behind  are  two  gates  operated  by  hydraulic 
cylinders,  by  means  of  which  the  tunnel  can  be  closed  or  opened 
as  desired.  The  drainage  tunnel  was  first  used  to  divert  the 
water  from  above  the  site  of  the  dam  during  its  construction 
to  the  river  at  a  point  some  distance  below  the  headworks. 
Its  permanent  purpose  will  be  to  sluice  out,  at  such  intervals 
as  may  be  necessary,  any  silt  accumulating  in  the  reservoir 
above  the  dam.  The  gates  of  this  drainage  tunnel  are  con¬ 
structed  for  operating  under  a  pressure  corresponding  to  from 
33  ft.  to  45  ft.  depending  on  the  quantity  of  water  flowing 


FIG.  3. — HYDRAULIC  CYLINDERS  FOR  OPERATING  GATES  FOR  DRAINAGE 
TUNNEL. 

this  instance  because  of  the  large  quantity  of  water  handled 
and  by  reason  of  its  permanency  and  the  fact  that  it  will  be 
subject  to  practically  no  depreciation  losses  and  but  little  ex¬ 
pense  for  maintenance.  Another  important  feature  of  the  tun¬ 
nel  construction  is  that  there  will  be  practically  no  evaporation 
loss  from  the  conduit.  .\s  the  evaporation  from  the  natural 
stream  of  the  Kern  River  is  estimated  to  be  from  15  to  20 
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per  cent,  when  the  water  is  low  during  the  summer  months, 
this  factor  will  be  an  important  one  during  periods  of  minimum 
flow.  Another  advantage  of  the  closed  conduit  is  that  no 
leaves,  sticks  or  other  debris  can  enter  the  water  after  it 
leaves  the  headworks. 

Between  the  intake  and  the  forebay  there  are  19  tunnels 


and  yYi  ft.  from  the  bottom  to  the  spring  line  of  the  arch,  and 
9  ft.  in  height  in  the  center.  Afterwards  they  were  lined  with 
concrete  6  ins.  to  10  ins.  thick  on  each  side  and  the  floor  paved 
with  3  ins.  of  concrete,  the  net  section  thus  obtained  being 
8  ft.  in  width  by  7  ft.  in  height.  The  entire  surface  of  the  side 
and  floor  was  covered  with  a  cement  mortar-plaster  in. 
thick,  composed  of  one  part  of  cement  to  two  parts  of  sand. 
\t  the  corners  of  the  walls  and  floor  a  curve  with  a  3-in. 
radius  was  formed  in  order  to  prevent  wear  at  that  point  and 
also  to  smooth  up  the  flow  of  water. 

The  section  of  tunnel  adopted  is  not  the  most  favorable  to 
give  the  highest  velocity  on  a  minimum  slope,  but  is  the  most 
advantageous  for  the  purpose,  as  by  making  a  wider  tunnel 


FIG.  4. — PLAN  OF  DIVF.RTING  DAM  AND  INTAKE. 

forming  approximately  eight  units  of  gravity  conduit.  The 
number  and  length  of  these  tunnels  are  given  in  the  following 
table : 

TUNNELS,  KERN  RIVER,  NO.  i  POWER  PL.\NT. 

No.  of  Tunnel.  Length  in  Feet. 

1  .  .S9.SO 

2  .  3136.6 

3  .  .  4049  4 

4  .  496.3 

5  .  I.S22.3 

6  .  1S05.1 

7  .  874.0 

8  .  3815-8 

9  .  2049.7 

10  .  3010.8 

11  .  2587.0 

12  .  2169.9 

'3 .  2335.3 

14 .  4373-7 

>.=; .  3767-5 

16  .  1498.4 

17  .  1898.2 

18  .  2131.5 

19  .  794-0 

Total . 42,910.5 

The  tunnels  are  numbered  from  the  intake  down.  Tunnel 


FIG.  5. — SECTION  OF  DAM. 

greater  difficulties  vvould  have  been  encountered  with  the  roof 
of  the  tunnel  where  it  passed  through  loose  or  shattered  for¬ 
mation.  The  grade  of  the  tunnels  is  7.92  ft.  per  mile,  it  being 
intended  that  the  water  should  be  carried  at  a  depth  of  6j4  ft. 
The  cross-sectional  area  of  the  stream  is,  therefore,  52  sq.  ft., 
the  wetted  perimeter  is  21  ft.  and  the  mean  hydraulic  radius 
2.5.  Assuming  the  cofficient  of  roughness  to  be  0.012  in  Kut- 
ter’s  formula,  the  conduit  has  a  discharge  capacity  of  approxi¬ 
mately  470  cu.  ft.  per  second.  Experiments  made  on  other 
tunnels  of  the  company  indicated  that  the  coefficient  would  be 
about  the  value  stated  for  this  particular  conduit.  Observations 
made  during  the  first  few  days  after  the  conduit  was  placed  in 
service  showed  that  the  coefficient  is  even  less  than  0.012. 

In  places  where  the  tunnels  pass  through  seamy  and  shat¬ 
tered  formation  or  “blocky”  ground,  they  had  to  be  arched 
overhead  in  order  to  support  the  roof,  the  concrete  at  the 
center  of  the  arch  being  from  12  ins.  to  18  ins.  thick.  Less 


FIG.  6. — SECTION  OF  TIMBER  FLUME  CONNECTING  TUNNELS  I  AND  2. 

No.  I  being  the  intake  tunnel,  the  entrance  to  which  has  al-  than  15  per  cent  of  the  length  of  the  tunnel  required  such  over¬ 
ready  been  described.  head  arching.  Where  this  was  necessary,  it  was  placed  by 

The  tunnels  were  excavated  in  the  rough  to  be  9  ft  in  width  using  a  templet,  with  lagging  overhead,  the  concrete  being 


thrown  back  and  tamped  into  place  above  the  lagging.  In  ex¬ 
cavating  through  this  blocky  ground,  timbering  was  necessary, 
the  standard  bent  being  formed  of  6  in.  x  8  in.  sets,  spaced  4 
ft.  between  centers  and  holding  the  rock  back  by  3-in.  planks. 
In  such  sections  the  timbers  were  left  in  position  and  com¬ 
pletely  covered  by  concrete. 

1  he  concrete  at  the  sides  was  tamped  into  place  behind 
boards  supported  by  vertical  forms.  Wherever  large  cavities 
had  been  blasted  out  in  driving  the  tunnels,  they  were  filled 
with  backfill  of  riprap,  the  interstices  of  which  were  filled  with 
sand  and  gravel.  The  same  method  was  pursued  above  the 
concrete  in  the  arches.  Consequently  there  are  no  cavities 
existing  between  the  bed  rock  and  the  concrete  lining  in  the 
tunnels. 

In  several  places  springs  were  encountered  and  as  the  pres¬ 
sure  that  would  be  created  by  stopping  them  up  might  be  dis¬ 
astrous  to  the  tunnel  lining,  vents  were  installed  through 
which  the  water  can  flow  into  the  tunnel.  These  vents  consist 
of  sections  of  pipe  from  in.  to  3  ins.  in  diameter  and  6  in.  to 
8  ins.  long,  set  in  the  floor  or  wall  and  left  open  at  both  ends. 
The  water  being  under  higher  pressure  than  that  flowing  in 
the  tunnel,  continues  to  flow’  into  the  tunnel  and  thus  relieves 
it  of  any  strain. 

I  he  excavation  of  each  of  the  19  tunnels  was  carried  on 
from  both  ends,  thus  dividing  the  work  up  among  38  headings. 
I  he  work  was  principally  done  by  pneumatic  drills  with  3!4"”i- 
cylinders.  Some  hand  work  was  done  in  opening  up  ap¬ 
proaches  and  adits  and  where  loose  formation  was  encountered. 
'I  he  ordinary  progress  in  driving  with  pneumatic  drills  was  5 
ft.  for  a  ten-hour  shift  using  two  machines  in  the  face.  This 


sometimes  found  necessary  to  reload  the  holes  the  second  time 
in  order  to  break  the  ground,  the  first  blast  blowing  out  the 
rock  at  only  the  upper  end  of  the  holes. 

The  pneumatic  drills  were  supplied  with  compressed  air 
through  3-in.  and  4-in.  steel  casing  laid  from  the  six  con¬ 
struction  camps  located  at  suitable  points  along  the  canyon  be- 
tw’een  the  power  house  and  the  intake.  Ventilation  was  pro- 


FIG.  8. — MANHOLE  BETWEEN  TUNNELS  NOS.  17  AND  I9. 

vided  by  means  of  motor-driven  Root  reversible  blowers  lo¬ 
cated  at  the  tunnel  or  adit  openings  and  connected  with  the 
working  faces  by  means  of  galvanized  iron  stove  pipe.  Other 
details  of  the  tunnel  construction  may  be  found  in  the 
Electrical  World  of  March  ii,  1905. 

The  Edison  Electric  Company  carried  on  all  the  tunnel  ex¬ 
cavation  work  itself,  the  only  contract  work  being  that  of  team¬ 
ing,  the  supply  of  provisions  and  feeding  the  men.  By  this 
method  the  company  has  been  able  to  secure  construction  data 
which  will  be  invaluable  to  it  in  carrying  on  similar  work  in 
the  future  and  in  the  consideration  of  contract  work. 

The  only  contract  work  done  on  the  tunnels  of  the  Kern 
River  Xo.  i  plant  was  for  the  concrete  lining.  This  was  done 
by  Glass  &  Fischer,  of  Los  .\ngcles  and  Redlands,  this  firm 
also  contracting  for  the  boarding  houses.  Standard  and  Colton 
brands  of  Portland  cement,  supplied  by  the  two  California 
manufactories,  were  used  throughout  for  the  concrete,  the 
mixture  being  in  the  proportion  of  i,  3  and  5.  For  the  sand 
and  aggregate,  the  granite  excavated  from  the  tunnels  was 
used.  The  rock  was  crushed  to  ij^-in.  and  2-in.  size  and  for 
the  sand  was  crushed  and  rolled  so  as  to  pass  through  a  60 
screen.  Gates  gyratory  and  Blake  jaw  crushers  and  Buchanan 
lo-in.  rolls  were  employed.  As  no  adequate  water  supplies 
were  available  along  the  route  of  the  conduit,  the  water  neces¬ 
sary  for  mixing  the  concrete  had  to  be  pumped  up  from,  the 
river,  Rumsey  triplex  pumps  being  employed  for  that  purpose. 
For  mixing,  one  Smith  and  two  Ransome  mixers  were  used. 
The  men  worked  on  two  nine-hour  shifts,  illumination  being 
furnished  by  a  construction  power  plant,  to  be  mentioned 
later.  A  total  of  110,000  ft.  of  lumber  was  used  for  forms  on 
the  concrete  work. 

.\fter  the  tracks  had  been  removed  from  the  lower  tunnels 
and  when  the  roads  to  the  upper  camps  w’ere  impassable  be¬ 
cause  of  heavy  rains  and  snow,  two  automobile  wagons  proved 
indispensable  in  carrying  cement  and  other  supplies  through 
the  finished  tunnels  from  Camp  i  to  the  upper  tunnels,  .\bout 
7000  bags  of  cement  were  thus  transferred  from  Camp  i,  an 


FIG.  7. — PORTAL  OF  TUNNEL  NO.  I9. 

varied  considerably,  however,  as  the  number  of  holes  required 
for  breaking  the  ground  varied  from  10  to  24.  The  depth  of 
ihe  holes  usually  employed  was  as  follows: 

('nt  ins  . 8  ft.  to  0  ft. 

•  I.iftfr>>  . 6  ft.  to  7  ft. 

I’re.ist  holes . 6  ft.  to  7  ft. 

Hack  holes . S  ft.  to  6  ft. 

The  amount  of  energy  consumed  also  varied  according 
to  the  formation,  so  that  no  stated  quantity  per  round  of  holes 
can  be  relied  upon.  In  the  toughest  rock  encountered,  it  was 
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average  distance  of  5^4  miles.  In  all  about  a  million  pounds 
of  freight  was  carried  by  the  two  machines.  Even  the  steel 
rails  of  the  construction  track  were  carried  out  on  the  auto¬ 
mobiles.  With  light  loads  a  speed  of  about  18  miles  an  hour 
could  be  made,  precautions  being  taken  at  curves,  which  were 
indicated  by  white  signal  flags. 

After  the  tunnels  were  completed  two  two-wheeled  hand 
carts  with  rubber-tired  wheels  were  used  for  carrying  cement 
and  light  tools  for  such  finishing  and  repair  work  as  w'as 
necessary.  They  were  also  brought  into  service  in  stringing 
the  telephone  line  that  is  carried  throughout  the  entire  tun¬ 
nel  connecting  the  power  house  with  the  diversion  works  at  the 
dam.  The  two  galvanized-iron  wires  of  this  telephone  line  are 
carried  on  inverted  T-shaped  brackets  about  10  ins.  from  the 
roof  of  the  tunnel.  The  brackets  are  formed  of  ^-in.  pipe 
with  porcelain  insulators  bolted  on  each  end  of  the  horizontal 
arm.  I'lie  vertical  pipe  is  secured  in  the  holes  of  the  rock  or 
cement  by  wooden  plugs. 

TIMBER  E'LUMES. 

The  tunnel  work  was  planned  so  as  to  avoid  wherever  pos¬ 
sible  flumes  for  spanning  the  side  ravines  encountered  along 
the  line.  However,  in  order  to  maintain  a  good  alignment  and 
make  the  line  as  short  as  possible,  a  few  exceptions  had  to  be 
made  to  this  rule.  Some  of  these  side  ravines  leading  down 
to  the  main  canyon  and  crossing  the  line  of  the  conduit  were 


FIG.  9. — TIMBER  FLUME,  32-FT.  SPAN. 

on  such  a  flat  slope  that  should  the  tunnel  be  constructed 
under  the  ravines,  the  necessary  adits  would  have  been  very 
long.  This  not  only  would  have  increased  the  cost  materially, 
but  also  would  have  added  to  the  length  of  the  line,  and  the 
time  required  to  do  the  work.  At  such  points  where  there 
was  no  danger  from  falling  rocks  the  ravines  were  spanned 
with  flumes.  There  are  six  of  these  flumes,  the  number  and 
length  of  which  arc  given  in  the  following  table : 

FLUMES,  KERN  RIVER.  NO.  i  POWER  PL.XNT. 


No.  of  Flume.  Lenfjth  in  Feet. 

I . 1039.6 

3 .  139.8 

3  (Steel  and  Concrete  Flume) .  49.9 

4  .  73  5 

5  .  167  s 

6  .  70.4 

Total . 1520.7 


All  are  constructed  of  timber  except  No.  3,  which  is  built  of 
reinforced  concrete  with  a  steel  frame. 

Fig.  6  shows  the  method  of  constructing  the  timber  flumes. 
They  are  placed  on  concrete  foundations  and  are  designed 
with  a  factor  of  safety  sufficient  to  make  their  life  from  30  to 
40  years.  The  framework  for  supporting  the  flume  box  is  of 
Oregon  pine,  being  so  designed  and  distributed  that  no  part 
of  the  timber  comes  in  contact  with  the  earth  or  is  exposed  to 
the  drip  should  the  flume  at  any  time  spring  a  leak.  In  this 
way  the  life  of  the  Oregon  pine  will  be  great,  as  it  is  in¬ 
variably  kept  dry  and  free  from  contact  with  the  soil. 

The  flume  box  is  built  up  of  3-in.  x  12-in.  planks  of  redwood 
grown  in  swamp  lands  west  of  the  Coast  Range  in  northern 
California.  The  grade  of  this  lumber  is  perfectly  clear,  and 
its  quality  is  such  that  its  life  should  not  be  less  than  40  years. 


The  edges  of  all  planks  were  beveled  so  as  to  give  a  quarter 
inch  opening  on  the  inside  of  the  joint,  which  is  caulked  vyith 
ship  chandler’s  oakum.  The  bottom  seams  were  covered  with 
hot  asphaltum  and  i-in.  x  6-in.  redwood  battens  were  nailed 
down  over -them. 

On  the  sides  of  these  flumes  a  specially  designed  batten  is 
used.  This  batten  is  of  i-in.  x  6-in.  redwood,  the  upper  half 
being  cut  away  on  a  curve,  permitting  asphaltum  to  be  poured 
between  the  batten  and  the  side  of  the  flume.  At  the  corners 
of  the  flumes  a  quarter-round  strip  is  nailed. 

The  design  of  the  flume  above  described  has  been  thorough¬ 
ly  tested  and  even  if  it  should  remain  dry  for  months  in  the 
hottest  weather,  its  designers  state  that  it  may  again  be  filled 
with  water  without  having  any  perceptible  leakage. 

In  some  cases  where  crossing  streams  that  are  apt  to  carry 
considerable  water  in  winter,  span  flumes  are  constructed.  Fig. 

9  shows  a  32-ft.  span  built  with  a  10  in.  x  12  in.  timber  frame 
and  resting  on  12  in.  x  12  in.  beams. 

In  connecting  the  wooden  flume  with  the  portal  of  a  tunnel 
use  was  made  of  a  construction  of  a  special  nature,  which 
offers  two  points  of  contact  between  the  wood  and  the  con¬ 
crete,  and  a  well  between  the  two,  from  which  the  water  may 
be  pumped  out,  and  any  leaks  repaired  should  these  ever  occur 
between  the  wood  and  the  concrete. 

Synchronous  Motor  Compensation  for 
Lagging  Currents. 

By  Clarence  P.  Fowler. 

I'lie  advantages  in  the  use  of  synchronous  apparatus  for  the 
improvement  of  powder  factor  are  becoming  better  recognized  % 
with  the  increased  utilization  of  alternating  currents  for  gen¬ 
eral  power  service.  It  may  be  of  interest  to  note,  therefore, 
some  of  the  more  important  underlying  principles  which  govern 
the  operation  of  such  apparatus  when  used  for  this  purpose. 

Of  the  different  classes  of  load  which  may  be  imposed  upon 
alternating-current  apparatus  and  networks,  one  of  the  most 
prolific  sources  of  relatively  low  power  factor  conditions,  is 
found  in  the  supply  of  power  to  induction  motors. 

The  current  which  an  induction  motor  draws  from  a  circuit 
to  which  it  may  be  connected  may  be  considered  as  made  up  of 
two  components,  namely,  first,  a  power  component  in  time  phase 
with  the  impressed  e.  m.  f.,  which  is  just  sufficient  to  overcome  the 
motor  losses  plus  that  necessary  to  drive  the  extraneous  load 
to  which  the  motor  may  be  mechanically  connected  and,  sec¬ 
ondly,  a  wattless  magnetizing  component  of  current,  which  lat¬ 
ter  element  gives  rise  to  power  factors  below  unity.  The  watt¬ 
less  or  lagging  component  of  the  current  is  somewhat  greater 
when  starting  from  rest  than  under  normal  running  conditions, 
as  well  as  being  relatively  great  under  running  conditions  and 
when  the  motors  are  lightly  loaded. 

From  what  has  been  said  it  is  apparent  that  on  a  system  in 
which  induction  motors  form  any  considerable  portion  of  the 
total  load,  low  power  factors  are  likely  to  be  the  rule,  this  con¬ 
dition  becoming  more  aggravated  on  circuits  where  motors  are 
frequently  starting  or  operating  at  fractional  loads. 

Since  the  induction  motor  produces  loads  on  the  supply 
system  having  low  power  factors  it  becomes  of  importance  to 
briefly  discuss  some  of  the  more  important  effects  of  such  con¬ 
ditions  on  the  general  electrical  system  and  which  may  be  sum¬ 
marized  as  follows : 

effects  of  lagging  wattless  currents  on  power  station 

EQUIPMENT. 

(a)  Regulation  of  Generating  Equipment. — Lagging  w'attless 
currents  give  rise  not  only  to  an  increased  generator  armature 
current  for  a  given  amount  of  real  power,  but*  this  increased 
current  exists  at  a  time  when  the  armature  coils  have  such  a 
position  with  reference  to  the  field  that  the  magnetizing  action 
set  up  by  the  armature  ampere  turns  is  directly  opposed  to  those 
of  the  field  turns  and  is  therefore  demagnetizing.  To  hold  the 
generator  e.  m.  f.  constant  under  such  conditions,  it  is,  there¬ 
fore,  necessary  to  increase  the  field  excitation  by  an  amount 
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which,  in  sonic  cases,  may  be  so  great  that  should  the  genera¬ 
ting  equipment  become  suddenly  relieved  of  a  heavy  inductive 
load  by  the  opening  of  a  circuit  breaker,  the  voltage  may  run 
up  to  the  danger  point  before  the  attendant  has  time  to  reduce 
the  field  current  to  its  proper  value. 

(b)  Uciitiny  of  Generating  Equipment. — Due  to  the  fact  that 
low-power  factors  mean  increased  current  and  as  a  safe  tem¬ 
perature  rise  and  therefore  the  rating  of  the  generating  equip¬ 
ment  is  largely  limited  by  the  value  of  the  armature  current, 
irrespective  of  its  phase  relation,  it  is  evident  that  the  idle  cur¬ 
rents  limit  the  possible  amount  of  useful  current  which  may  be 
derived  from  an  alternating-current  generator.  Further,  as 
considered  above  under  the  head  of  regulation,  the  increased 
field  current  necessary  with  loads  having  low  power  factors 
gives  rise  to  increased  field  copper  losses  and  core  losses,  which 
in  turn  result  in  additional  temperature  elevation. 

(c)  Wear  and  Tear  on  Circuit  Interrupting  Devices. — The 
up-keep  of  circuit  interrupting  devices  is  much  greater  with 
low  power  factors,  due  not  only  to  the  greater  volume  of  cur¬ 
rents  ruptured,  but  also  largely  to  the  vicious  arcs  which  in¬ 
variably  result  when  opening  circuits  supplying  inductive  loads. 

EKKECTS  OK  LAGGING  WATTLESS  CURRENTS  ON  THE  SUPPLY  CIRCUITS. 

(а)  Line  Regulation. — Low  power-factors  result  in  increased 
line  drop  due  to  increased  current  necessary  for  a  given  amount 
of  real  power.  Moreover,  if  a  circuit  possesses  any  consider¬ 
able  amount  of  inductance,  which  may  be  the  case  with  a  long¬ 
distance  transmission  line,  then  a  condition  exists  with  induc¬ 
tive  loads  which  is  favorable  to  increasing  the  total  line  drop, 
when  there  are  lagging  wattless  currents.  For  example,  if  a 

^  circuit  have  a  resistance  drop  of  5  per  cent  of  the  delivered  e. 
111.  f.  and  a  reactance  drop  of  15  per  cent  of  the  delivered 
e.  111.  f.,  then  the  total  line  drop  at  100  per  cent  power  factor 
would  be  only  6  per  cent  of  the  delivered  e.  m.  f.,  whereas  at 
<Ki  per  cent  power  factor  the  total  drop  would  be  increased  to 
15  per  cent  of  the  delivered  e.  m.  f. 

(б)  Line  Loss. — The  increased  current  incident  to  low  power 
factors  causes  increased  line  loss  w'hich  is  dependent  upon  the 
square  of  the  total  current  flowing,  so  that  a  small  decrease  in 
power  factor  results  in  a  much  more  rapidly  increasing  line 
loss. 

The  above  review  of  some  of  the  more  important  detrimental 
effects  of  lagging  wattless  currents  suggests  the  desirability 
of  neutralizing  these  in  the  generating  and  transforming  equip¬ 
ment  and  supply  networks  by  supplying  them  from  another 
source,  if  possible.  This  may  be  accomplished,  as  will  be  seen 
in  what  follows,  by  the  use  of  synchronous  apparatus  in  con¬ 
nection  with  the  electrical  system. 

I'he  commercially  obtainable  synchronous  machines  capable 
of  improving  the  power  factor  or  of  phase  control,  as  it  is 
sometimes  called,  are  the  rotary  converter  and  the  synchronous 
motor.  In  the  first  of  these — the  rotary  converter — the  action 
taking  place  in  the  armature  is  somewhat  complex  owing  to 
the  manifold  functions  of  the  current 'entering  the  alternating 
current  side  and  will  be  excluded  from  consideration  here.  It  may 
be  noted  in  passing,  however,  that  the  effects  are  quite  similar 
to  the  effects  obtained  with  synchronous  motors. 

The  two  usual  methods  of  using  the  synchronous  motor  for 
the  phase  control  of  the  load  on  alternating-current  circuits 
and  which  arc  considered  below  are: 

( 1 )  A  synchronous  motor  may  be  used  exclusively  for  com¬ 
pensating  purposes,  running  perfectly  free  and  not  being  re¬ 
quired  to  perform  any  mechanical  work. 

(2)  A  synchronous  motor  may  be  used  partly  for  compensa¬ 
tion  and  partly  for  converting  electrical  into  mechanical  energy. 

The  u.se  of  the  synchronous  motor,  for  phase  control,  can 
perhaps  be  better  understood  by  first  outlining  some  of  the  in¬ 
herent  operating  characteristics  of  this  type  of  apparatus.  The 
e.  m.  f.  W'hich  is  effective  in  determining  the  total  amount  of 
current  which  a  synchronous  motor  will  draw,  is,  in  a  degree, 
analogous  to  the  e.  m.  f.  which  is  directly  responsible  for  cur¬ 
rent  flow  in  the  armature  of  an  ordinary  shunt-wound  direct- 
current  motor. 

With  the  latter  type  of  motor  the  factors  which  determine 
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the  armature  current,  for  a  given  external  load,  are  the  im¬ 
pressed  e.  m.  f.,  counter  e.  m.  f.  and  the  armature  resistance. 
The  counter  e.  m.  f.  is  dependent  on  the  field  strength  of  the 
motor  and  its  speed,  and,  as  its  name  implies,  is  opposed  to  the 
impressed  e.  m.  f.,  the  difference  between  the  latter  and  the 
former  giving  rise  to  a  resultant  e.  m.  f.  which  divided  by  the 
armature  resistance  in  accordance  with  Ohm’s  law,  fixes  the 
value  of  the  armature  current  and  which  may  be  expressed  by 
two  simple  equations  thus : 

E  —  Eo  =  Er  (i) 

Er 

1  = -  (2) 

R 

Where  E  =  e.  m.  f.  impressed  on  motor. 

Ec  =  counter  e.  m.  f.  of  motor 
Er  =  resultant  e.  m.  f. 

I  =  armature  current. 

R  =  armature  resistance. 

Since  the  torque  produced  by  a  direct-current  shunt-wound 
motor  is  dependent  upon  the  armature  current  and  the  field 
strength,  it  is  evident  from  the  two  above  equations,  that  any 
change  in  current  required  to  meet  a  change  in  load  conditions, 
with  constant  impressed  e.  m.  f.,  must  be  accomplished  by  a 
change  in  the  magnitude  of  the  counter  e.  m.  f.  The  counter 
e.  m.  f.  for  a  given  motor  being  dependent  upon  the  field 
strength  and  speed  it  follows  that  if  the  former  also  remains 
constant,  the  changed  current  conditions,  to  handle  new  load, 
are  brought  about  by  a  change  in  speed. 

In  a  synchronous  motor,  there  are  somewhat  similar  quanti¬ 
ties  to  deal  with,  namely,  the  impressed  e.  m.  f.,  the  counter 
e.  m.  f.,  the  resultant  e.  m.  f.,  the  armature  impedance  and  cur¬ 
rent,  all  of  which  quantities  may  be  expressed  by  two  equations 
similar  to  those  for  the  direct-current  motor,  thus : 


-  £c  =  Ez 

Ez 

(3) 

I  = - 

(4) 

Z 

Where  £  =  e.  m.  f.  impressed  on  motor 
Ez  =  resultant  e.  m.  f. 

C  =  armature  current 
Z  =  impedance  of  armature. 

Owing,  however,  to  the  alternating  character  of  the  e.  m. 
f.’s  acting  on  a  synchronous  motor,  equation  (3)  cannot  be 
interpreted  in  its  true  algebraic  sense,  as  with  the  direct-cur- 
rent  motor  since  tlie  direction  of  these  various  magnitudes  in 
the  former  have  to  be  considered,  and  in  general,  the  impressed 
e.  m.  f.,  the  counter  e.  m.  f.  and  resultant  e.  m.  f.  of  the  syn¬ 
chronous  motor,  are  not  directly  in  time-phase  one  with  the 
other. 

Since  a  synchronous  motor  must  operate  at  synchronous 
speed  or  not  at  all,  it  follows  that  when  the  load  changes  on 
such  a  motor  with  constant  impressed  e.  m.  f.  and  field  strength, 
the  change  in  armature  current  demanded  by  the  changed  tor 
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FIG.  2. — RESISTANCE,  REACTANCE  AND  IMPEDANCE  RELATIONS. 

que  conditions  cannot  be  produced  by  a  decrease  in  speed,  as 
with  the  direct-current  motor. 

The  counter  e.  m.  f.  of  a  synchronous  motor  is  alternating 
and  generally  similar  to  that  of  the  e.  ni.  f.  impressed  upon  its 
terminals  and  opposed  to  the  latter,  a  change  in  current  caused 
by  a  variation  in  load  conditions,  being  brought  about  by  a 
change  in  magnitude  of  that  component  of  the  counter  e.  m.  f. 
which  is  opposed  to  the  impressed  e.  m.  f. 

The  above  remarks  can  be  illustrated  by  Fig.  i,  which  rep¬ 
resents  the  direction  and  magnitude  of  the  several  e.  m.  f.’s 
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and  current  in  a  lightly  loaded  synchronous  motor.  In  Fig.  i 
let  O  A  represent  the  direction  and  magnitude  of  the  e.  m.  f. 
impressed  on  a  synchronous  motor  circuit.  Let  A  B  represent 
the  magnitude  and  direction  of  the  counter  e.  m.  f.  of  the 
motor,  which  (since  the  motor  is  assumed  to  be  lightly  loaded) 
will  have  a  large  component  directly  opposed  to  the  impressed 
e.  m.  f.  OA,and  therefore  the  angle  OAB  will  be  small,  as 
shown.  The  magnitude  and  direction  of  the  resultant  e.  m.  f. 
will  then  be  given  by  the  line  O  B  which  is  directly  active  in 
forcing  current  through  the  armature  impedance. 

The  armature  impedance  may  be  regarded  as  the  total  “vir¬ 
tual  resistance”  offered  to  the  alternating  current  through  the 
armature,  at  the  normal  frequency  for  which  the  motor  is  de¬ 
signed,  and  is  composed  of  ohmic  resistance  and  magnetic  re¬ 
actance. 

With  alternating  current  in  the  armature,  each  of.  these  ele¬ 
ments  gives  rise  to  a  voltage  drop  which  is  called  respectively 
the  resistance  and  reactance  drop.  The  virtual  value  of  the  re¬ 
sistance  drop  due  to  alternating  current  is  the  same  as  would 
be  caused  by  a  value  of  direct  current  which  is  equal  to  the 
virtual  value  of  the’  alternating  current.  The  reactance  drop  is 
dependent  upon  the  rate  of  change  of  the  magnetic  lines  sur¬ 
rounding  the  armature  conductor  locally,  and  may  be  consid¬ 
ered  as  proportional  to  the  rate  of  change  of  the  current  and 
will  therefore  have  its  maximum  value  when  the  current  has 
its  greatest  rate  of  change  or  when  the  current  is  passing 
through  zero,  which  is  equivalent  to  saying  that  the  reactance 
volts  will  be  90  time  degrees  (leading)  from  the  resistance 
volts,  with  which  the  current  is  always  in  time-phase.  So  that 
the  resistance  and  reactance  volts  may  be  represented  as  the 
two  sides  of  a  right-angle  triangle,  with  the  hypotenuse  repre¬ 
senting  the  e.  m.  f.  consumed  by  the  total  armature  impedance. 

In  Fig.  2  let  OX  represent  the  magnitude  and  direction  of  the 
armature  resistance  drop  in  the  synchronous  motor,  and  let  OY 
represent  to  the  same  scale  the  magnitude  and  direction  of  the 
armature  reactance  and  the  resistance,  which  is  not  absolutely 
to  the  same  scale,  the  magnitude  and  direction  of  the  armature 
impedance  drop.  Now  by  equation  (4)  above,  the  resultant 
e.  m.  f.  is  equal  to  the  impedance  drop,  hence  XF  of  Fig.  2  and 
OB  of  Fig.  I  represent  the  same  drop,  and  since  the  current  is 
in  time-phase  with  the  resistance  drop  its  direction  will  make 
the  same  angle  with  OB  as  OX  does  with  XY.  Therefore  by 
laying  off  the  angle  COB  (Fig.  i)  equal  to  the  angle  OXY 
(Fig.  2)  the  direction  of  the  vector  representing  the  current 
will  be  given,  and  its  magnitude  will  be  dependent  upon  the 
ratio  of  OB  (Fig.  i)  to  the  armature  impedance,  the  magnitude 
of  this  current  may  be  represented  by  the  length  of  the  line  OC 
(Fig.  I). 

Considering  an  anti-clockwise  rotation  of  the  vectors  it  is  seen 
from  Fig.  i  that  the  current  OC  lags  behind  the  impressed  e. 
m.  f.  OA  by  the  time  angle  CO  A. 

Next  let  the  excitation  of  the  motor  be  increased  thereby  in¬ 
creasing  the  counter  e.  m.  f.  from  AB  to  AB',  the  resultant 
e.  m.  f.  then  taking  up  the  position  OB'  and  since  the  cur¬ 
rent  makes  the  same  angle  with  this  resultant  e.  m.  f.  as  before 
the  current  will  now  swing  around  into  the  position  OC.  The 
angle  C  OB'  being  equal  to  the  angle  COB  (in  assuming 
these  two  angles  equal  it  implies  a  constant  ratio  between  the 
armature  reactance  and  the  resistance,  which  is  not  absolutely 
true  for  all  values  of  current,  but  is  near  enough  for  most  prac¬ 
tical  purposes). 

From  the  above  it  is  seen  (Fig.  i)  that  by  increasing 
the  field  strength  of  the  motor  the  current  is  caused  to  lead 
the  impressed  e.  m.  f.  OA  by  the  time  angle  C  OA.  Hence  it 
appears  that  the  synchronous  motor  has  the  property  of  intro¬ 
ducing  lagging  or  leading  currents  into  an  electrical  system  of 
which  it  forms  a  part. 

In  Fig.  I  the  conditions  prevailing  in  a  lightly  loaded  syn¬ 
chronous  motor  have  been  considered.  Now  suppose  the  motor 
to  drive  an  external  load,  and  as  before  explained,  the  in¬ 
creased  current  necessary  will  flow  because  of  a  decrease  in 
that  component  of  the  counter  e.  m.  f.  which  is  opposed  to  the 
impressed  e.  m.  f.  and  which  is  acco-rplislicd  by  an  increase  in 


the  angle  between  these  two  e.  m.  f.s.  This  condition  will  be 
noted  by  reference  to  Fig.3,  in  which  the  line  OA  represents 
the  magnitude  and  direction  of  the  e.  m.  f.  impressed  on  the 
motor,  AB  representing  the  magnitude  and  direction  of  the 
counter  e.  m.  f.  of  the  motor  running  light,  with  OB  and  OC 
representing  respectively  the  direction  and  magnitude  of  the 
light  load  resultant  e.  m.  f.  and  armature  current  as  in  Fig.  i. 
Let  the  load  now  be  increased,  such  that  the  counter 
e.  m.  f.  takes  the  position  of  the  dotted  line  AB',  the 
impressed  and  the  counter  e.  m.  f.  remaining  constant. 
The  resultant  e.  m .  f.  may  now  be  represented  by  the 
dotted  line  OB',  and  as  the  direction  of  the  cur¬ 
rent  will  as  formerly  make  the  same  angle  with  the 
resultant  e.  m.  f.  as  the  armature  resistance  volts  make  with 
the  armature  impedance  volts,  by  constructing  the  armature 
impedance  volts,  triangle,  in  a  manner  similar  to  that  previ¬ 
ously  described,  the  direction  of  the  armature  current  will  be 
determined,  with  its  magnitude  depending  as  formerly,  upon 
the  ratio  of  the  resultant  e.  m.  f.  to  the  armature  impedance. 

.After  going  tlirough  this  construction,  the  armature  current 
will  now  have  the  magnitude  and  direction  of  the  dotted  line 
OC ,  from  which  it  is  seen  that  the  increased  load  has  caused 
the  current  to  increase  in  value  from  OC  to  OC  and  to  change 
its  phase  relation  with  reference  to  the  impressed  e.  m.  f. 
Hence  the  phase  relation  of  the  armature  current  in  a  syn¬ 
chronous  motor  with  a  given  impressed  and  counter  e.  m.  f.  is 
dependent  upon  the  load  and  may  even  be  made  leading  under 
certain  conditions,  such  as  those  shown  in  Fig.  3. 

The  ability  of  a  synchronous  motor  to  introduce  leading  cur¬ 
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FIG.  3. — CURRF.NT  AND  F..  M.  F.  RELATIONS  UNDER  LOAD. 

rents  into  a  system  may  be  utilized  to  annul  the  effects  of 
lagging  currents  and  thereby  raise  the  power  factor  as  will  be 
seen  in  what  follows. 

Suppose  a  looo-volt,  three-phase  circuit  to  have  a  connected 
induction  motor  load  of  200  kilovolt-amperes  operating  at  an 
average  power  factor  of  80  per  cent.  It  is  required  to  de¬ 
termine  the  kilovolt-ampere  rating  capacity,  operating  power 
factor  and  counter  e.  m.  f.  (from  which  latter  quantity  the  field 
strength  may  be  determined  when  the  armature  reaction  char¬ 
acteristics  of  the  motor  are  known)  of  the  necessary  synchron¬ 
ous  motor  to  bring  the  power  factor  up  to  unity  when  such  a 
motor  is  used  exclusively  for  compensating  purposes. 

The  total  current  per  lead  representing  the  above  induction 
200,000 

motor  load  is  - =  116  amperes,  approximately.  This 

V3  1000 

current,  as  pointed  out  above,  may  be  resolved  into  a  power 
component  in  phase  with  the  impressed  e.  m.  f.  and  a  wattless 
component  in  time  quadrature  therewith.  .As  the  power  factor 
is  assumed  to  be  80  per  cent,  the  power  component  of  the  above 
current  would  be  116X  0.8=193  amperes  approximately. 

This  latter  current  may,  therefore,  be  represented  as  one  ot 
the  sides  of  a  right  angle  triangle  with  the  hypothenuse  repre¬ 
senting  1 16  amperes.  The  wattless  or  magnetizing  component 

is  therefore  (116)* — (93)*  =  70  amperes  approx. 

These  quantities  are  shown  to  scale  in  Fig.  4,  in  which  OA 
is  the  impressed  e.  m.  f.,  OC  represents  116  amperes,  the  total 
current  per  phase  required  by  the  induction  motor  load,  OD 
being  93  amperes,  the  power  component  of  this  load  and  DC 
70  amperes,  the  wattless  component. 

Now,  since  the  synchronous  motor  current  necessary  to  neu- 
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tralize  the  currcMit  represented  by  DC,  will  be  leading  the  im¬ 
pressed  e.  ni.  f.  O.'i,  this  leading  current  may  be  similarly  re¬ 
solved  into  two  eomiKments  (wattless  and  power),  the  former 
of  which  may  be  represented  by  a  line  equal  and  opposite  to 
y>C'  and  the  latter  the  power  component  (the  motor  is  furnish¬ 
ing  IK)  mechanical  torque)  will  be  represented  by  a  line  in 
pliase  with  OA  the  magnitude  of  which  will  represent  a  cur¬ 
rent  just  sufficient  to  handle  the  losses  in  the  synchronous 
motor  itself.  I'he  power  component  will  vary  with  the  design 
i)t  the  motor,  but  a  fair  average  may  be  taken  at  5  per  cent 
of  tlie  wattless  component  in  this  case,  or  5  per  cent  of  70 
amperes  =  3.5  amperes.  Therefore,  by  laying  off  from  O  the 
length  O/i  =  3.5  amperes  on  the  scale  chosen  and  in  phase  with 
( H  and  EF,  =  DC  =  70  amperes  to  the  same  scale  at  right 
angles  to  OA,  which  combined  with  OE  gives  OF,  which  rep¬ 
resents  the  magnitude  and  phase  relation  of  the  total  current 
per  lead  in  the  synchronous  motor  armature.  This  current  as 
represented  by  OF  on  the  scale  chosen  measures  70.1  amperes 
from  whicli  the  total  kilovolt-ampere  rating  of  the  synchron- 
70.1  X  1.73  X  1000 

tins  motor  wr)idd  be - =1^1.3  kilovolt-am- 

1000 

pens. 

The  angle  AOI'  between  the  current  OF  and  the  impressed 
e.  111.  f.  OA  measures  approximately  87  degs.  and  the  cosine 
of  this  angle,  or,  in  other  words,  the  power  factor,  is  approxi¬ 
mately  .05  or  5  per  cent. 

Xow  if  the  synchronous  motor  armature  has  a  full  load  re¬ 
sistance  ilrop  of  2  per  cent  of  the  impressed  volts  or  40  volts, 
then  this  voltage  may  be  represented  to  scale  by  the  line  00', 
which  will  be  in  time  phase  with  the  armature  current  OF, 
as  in  Fig.  i,  and  if  the  full  load  reactance  drop  be  10  per  cent 
of  the  impressed  e.  m.  f.  of  too  volts,  then  this  quantity  may 
lie  reiiresenleil  by  the  line  (Ai  to  the  proper  scale  and  at  right 
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angles  to  OO.  I  ne  resultant  of  OO  and  GH  will  then  be  given 
in  magnitude  and  direction  bv  the  line  OF  which  represents 
the  full  load  armature  impedance  drop.  I'his  drop  has  already 
been  shown  ( I’  ig.  l)  to  be  the  resultant  of  the  motor  im- 
presse«l  and  counter  e.  m.  f.  Hence  by  joining  A  and  B  tlie 
line  AF  is  obtained,  which  represents,  by  its  magnitude  and 
phase  relation,  the  counter  e.  m.  f.  of  the  motor  and  on  the 
scale  assumed  measures  1200  volts  to  which  the  ampere  exci- 
t.ition  of  the  motor  will  he  proportional  and  which  may  be 
ohtaine<l  by  reference  to  the  performance  curves  of  the  par¬ 
ticular  motor  in  (piestion. 

I  he  magnitude  and  phase  relation  of  the  resultant  line  cur¬ 
rent  will  evidently  be  the  vector  sum  of  the  wattless  and  power 
component  of  the  currents  in  the  synchronous  motor  and  that 
reipiired  by  the  induction  motor  load.  These  are  represented 
in  h'ig.  4.  respectively,  by  EF  and  OE,  and  DC  and  OD.  The 
vector  sum  of  these  quantities  is  given  in  Fig.  5  by  drawing 
the  various  vectors  to  scale,  radiating  from  a  common  center.  A' 
In  this  diagram  let  OA  represent  the  general  direction  of  the 
impressed  e.  m.  f.  Draw'  A’F  at  right  angles  to  OA  to  rep¬ 
resent  the  magnitude  and  phase  relation  of  the  wattless  com¬ 
ponent  of  the  synchronous  motor  current  EF,  and  similarly 
from  A'  draw  A’ A"  representing  the  pow'er  component  of  the 
synchronous  motor  current  in  phase  with  the  impressed  e.  m.  f. 
OA.  I'rom  A'  <lraw  A'F'  at  right  angles  to  OA  representing  the 
wattless  component  of  the  induction  motor  load  DC  and  like¬ 


wise  from  A"  draw'  X'X'i,  in  phase  with  impressed  e.  m.  f.  OA 
and  representing  the  power  component  of  the  induction  motor 
load  OD,  Then,  since  A’),’  and  Al’'  are  equal  and  opposite,  the 
former  representing  a  leading  wattless  current  and  the  latter  a 
lagging  wattless  current,  their  resultant  will  be  zero.  The 
resultant  cf  the  total  line  current  will,  therefore,  be  represented 
by  the  vector  sums  of  .\T.V'  and  X'X',  which  is  given  by  the  di¬ 
rection  and  magnitude  of  the  line  A'A"i,  and  this  on  the  scale 
chosen  represents  a  line  current  of  96.5  amperes  per  lead. 

Hence  it  is  seen  that  by  the  use  of  an  over  e.xcited  syn¬ 
chronous  motor  the  line  current  has  been  reduced  from  1 16 
amperes  per  lead  at  So  ncr  cent  power  factor  to  96.5  amperes 
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per  lead  at  100  per  cent  power  factor  and  from  the  previous 
discussion  of  some  of  the  more  important  detrimental  effects 
of  low  power  factors  on  line  and  station  equipment,  it  is  at 
once  apparent  that  the  general  regulation  and  efficiency  of  the 
system  as  a  whole  has  been  much  improved  by  the  use  of  th« 
.synchronous  motor  as  a  compensating  agent. 

I  he  synchronous  motor  as  used  partly  to  convert  electrical 
into  mechanical  energy  and  partly  for  annulling  the  effects  of 
lagging  currents  wnl  now  be  considered. 

Suppose  a  50o-kilovoii.-ampere,  2000-volt,  three-phase  syn¬ 
chronous  motor  operating  with  a  real  horse-power  input  of 
75  per  cent  of  its  normal  capacity  (including  losses).  It  is  re¬ 
quired  to  find  what  induction  motor  load  at  80  per  cent  power 
factor  may  be  supplied  so  that  the  power  factor  of  the  total 
load  on  the  svstem  will  be  100  per  cent,  and  so  that  the  syn¬ 
chronous  motor  will  not  he  overloaded.  Also  determine  at 
what  counter  e.  m.  f.  (to  which  the  field  strength  is  propor¬ 
tional)  and  at  what  power  factor  the  synchronous  motor  should 
be  operated  to  attain  this  result. 

Since  the  motor  is  three-phase  and  of  500  kilovolt-ampere 
capacity  operating  at  2000  volts,  the  full  load  current  per  phase 
500,000 

(including  losses)  = - =145  amperes  approximately. 

V^3  2000 

.\s  the  motor  is  operating  at  75  per  cent  of  full  load  current, 
the  total  current  per  lead  under  this  condition  =  145  X  0.75 

109  amperes. 

In  Fig.  6  let  OA  represent  an  e.  m.  f.  of  2000  volts  impressed 
upon  the  motor.  Xow  since  the  power  component  of  the  cur- 
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rent  is  in  time  phase  with  the  impressed  e.  m.  f.  OA,  this  cur¬ 
rent  may  be  represented  to  scale  by  the  line  OE  =  109  amperes. 
.Since  the  total  current  rating  of  the  synchronous  motor  has 


1 

t 


AuGLsr  10,  1907. 


ELECTRICAL  WORLD. 


285 


been  found  to  be  145  amperes,  this  current  may  be  resolved 
into  a  power  and  a  quadrature  wattless  lagging  or  lead¬ 
ing  component  (depending  upon  the  field  excitation)  and  as 
the  power  component  is  109  amperes  represented  by  OE  and 
Ol‘  representing  the  full  load  current  of  the  motor  per  lead 
of  145  amperes,  the  remaining  side  of  the  right  angle  triangle 
EE  represents  the  wattless  component  of  96  amperes. 

The  armature  resistance  volts  will  be  in  time  phase  with  the 
total  current  OF  and  may  be  represented  to  scale  by  the  line 
00,  which  is  assumed  to  be  1.5  per  cent  of  2000  volts  or  30 
volts  and  GB  =  7.5  per  cent  of  2000  volts  or  150  volts  at  right 
angles  to  OG  and  which  represents  the  reactance  volts — the  re¬ 
sultant  of  these  two  elements,  OB,  will  then  represent  the  arma¬ 
ture  impedance  drop.  This  drop  has  been  shown  to  be  equal 
to  the  vector  difference  between  the  counter  e.  m.  f.  and  the 
e.  m.  f.  impressed  upon  the  motor.  Hence  by  joining  A  and  B 
there  is  obtained  the  line  AB,  which  represents  by  its  magnitude 
and  direction  the  counter  e.  m.  f.  at  which  the  motor  should 
be  operated,  and  which  scales  2070  volts.  The  operating  power 
factor  for  the  synchronous  motor  is  evidently  given  by  the  ratio 
OE  109 

- = - =  0.75  or  75  per  cent.  Since  EF  represents  the 
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magnitude  of  the  wattless  leading  component  of  OF  available  for 
compensating  purposes,  evidently  this  will  also  represent  the 
magnitude  of  the  wattless  lagging  component  of  the  current 
which  the  induction  motor  load  may  have  in  order  that  the  total 
line  current  may  be  in  phase  with  the  impressed  e.  m.  f. 

As  the  power  factor  of  the  induction  motor  load  is  as¬ 
sumed  to  be  80  per  cent,  and  as  the  wattless  lagging  com- 
]K)nent  is  represented  by  EF  reversed  or  96  amperes  lagging, 
the  tangent  of  the  lag  angle  would  be  three-fourths,  from  which 

4 

the  power  component  of  the  induction  motor  load  = —  X  g(i  = 

3 

128  amperes.  Let  this  current  be  represented  in  Fig.  6  by  OD 
in  time  phase  with  the  impressed  e.  m.  f.  OA  and  let  DC  at 
right  angles  to  OD  represent  the  wattless  component  or  96  am¬ 
peres,  then  OC  represents  the  magnitude  and  phase  re¬ 
lation  of  the  total  current  per  lead  taken  by  the  induction  motor 
load,  which  on  scale  assumed  measures  160  amperes. 
Then  the  total  kilovolt-ampere  induction  motor  load  is 
itK)  X  1.73  X  2000 

- =  550  apparent  kilowatts. 

1000 

Summing  up  it  appears  from  the  above  that  a  500  kilovolt¬ 
ampere  synchronous  motor  operating  at  75  per  cent  power  fac¬ 
tor  is  capable  of  driving  a  mechanical  load  of  500  X  0.75  =  375 
real  kilowatts  in  addition  to  compensating  for  the  lagging  ele¬ 
ment  in  an  induction  motor  load  of  550  X  0.80  =  440  real  kilo¬ 
watts  at  80  per  cent  power  factor,  when  the  field  strength  of 
the  synchronous  motor  is  increased  to  such  a  point  that  the 
counter  e.  m.  f.  of  the  latter  is  2070  volts. 


Illuminating  Engineering  Society  Convention. 

In  our  issue  of  last  week  we  published  a  partial  report  of  the 
convention  of  the  Illuminating  Engineering  Society,  held  at 
Roston,  July  30  and  31.  As  the  convention  was  in  progress  at 
the  time  of  going  to  press  with  that  issue,  the  report  of  the  last 
day  of  the  convention  is  here  given.  As  noted  last  week,  the 
convention  was  well  attended.  The  registration  the  last  day 
reached  208,  a  considerable  proportion  of  which  was  from  out¬ 
side  0/  Boston. 

KLF-CTRIC  LIGHT  AS  RFXATED  TO  ARCHITECTURE. 

Mr.  C.  Howard  Walker  gave  a  very  interesting  talk  on  this 
subject  at  the  beginning  of  the  Wednesday  morning  session. 
His  address  related  particularly  to  the  lighting  of  architectural 
features  of  a,  building,  both  inside  and  out,  for  the  purpose  of 
bringing  out  these  features.  Architecture,  he  said,  was  brought 
out  and  defined  by  lighted  surfaces  rather  than  by  shadow's. 
The  light  should  therefore  be  placed  on  the  projections  rather 


than  in  the  recesses.  If  buildings  are  to  be  outlined  with  lamps, 
the  major  factors  of  the  buildings  should  be  outlined  rather 
than  the  insignificant  features.  Light  thrown  on  surfaces  gives 
the  idea  of  space  and  emptiness,  an  example  of  which  could  be 
found  in  the  meeting  room,  where  the  sides  of  certain 
beams  were  brightly  illuminated  from  a  cove.  This  gave  the 
impression  that  there  was  an  empty  space  betw'een  the  bottoms 
of  the  beams  and  the  ceiling,  and  that  the  ceiling  had  no  sup¬ 
port.  Among  other  conclusions  he  drew,  were  the  following : 
The  best  effects  are  obtained  by  light  reflected  from  surfaces 
rather  than  by  direct  light.  The  skeleton  of  a  building  should  bo 
outlined  with  light  to  bring  out  this  architectural  proportions 
rather  than  features  not  corresponding  to  the  skeleton  frame¬ 
work.  Masses  of  light  should  only  be  used  for  their  own  in¬ 
trinsic  beauty  and  not  for  the  purpose  of  bringing  out  the 
architecture.  In  outlining  buildings,  the  horizontal  lines  should 
be  thus  brought  out  rather  than  the  vertical.  Use  the  highest 
candle-power  on  the  main  factors  of  the  building. 

In  the  discussion  of  this  paper,  in  answer  to  a  question  as  to 
how'  Mr.  Walker  w’ould  modify  the  cove  lighting  in  the  con¬ 
vention  hall  to  avoid  the  appearance  of  emptiness  above  the 
bottoms  of  the  beams,  Mr.  Walker  indicated  on  the  blackboard 
a  cove  placed  up  near  the  top  of  the  beam  close  to  the  ceiling. 
The  cove  in  the  room  was  placed  at  the  bottom  of  the  beam. 

Mr.  J.  E.  Woodwell  asked  as  to  the  lighting  of  long  corri¬ 
dors,  whether  its  w'as  better  to  have  a  large  number  of  small 
units  at  regular  intervals  or  to  have  a  less  number  of  larger 
chandeliers  or  fixtures.  The  latter  plan  would  produce  less 
uniform  illumination,  but  would  correspond  more  closely  with 
the  architecture.  Mr.  Walker’s  reply  w-as  that  lighting  fea¬ 
tures  repeating  themselves  in  the  same  way  as  the  architectural 
features  w'ould  give  the  best  effect  unless  as  an  alternative  in¬ 
direct  or  cove  lighting  was  used. 

THE  LIGHTING  OF  THE  BOSTON  EDISON  BUILDING. 

Dr.  Louis  Bell  read  a  paper  on  behalf  of  the  committee  which 
was  appointed  by  the  Boston  Edison  Company  to  design  the 
illumination  of  its  new  building,  in  which  building  the  conven¬ 
tion  was  held.  This  committee  consisted  of  Dr.  Bell  and 
Messrs.  L.  B.  Marks  and  W.  D’A.  Ryan.  The  paper  consisted 
mainly  in  a  description  of  the  lighting  of  the  different  floors 
of  the  building,  but  it  was  stated  that  subsequently  definite 
values  for  the  watts  expended,  the  dimensions  of  different 
rooms  and  the  illumination  in  foot-candles  would  be  incorpo¬ 
rated  in  the  paper  for  publication  in  the  Transactions.  The 
meeting  room  was  especially  interesting  as  presenting  an 
unusually  efficient  example  of  cove  lighting.  The  efficiency 
was  due  to  the  proper  curvature  of  the  reflecting  surface  of  the 
cove,  so  that  the  loss  by  multiple  reflection  in  useless  directions 
was  less  than  with  many  other  coves  previously  designed.  With 
an  expenditure  of  about  six  watts  per  square  foot,  an  average  il¬ 
lumination  of  about  six  foot-candles  was  obtained.  The 
O’Brien  tubular  lamp  was  used  in  these  coves.  In  the  base¬ 
ment,  which  had  a  low  ceiling,  one-lamp  pendants  with  large, 
deep  Zalinski  enameled  reflectors  covering  Gem  lamps  were 
used.  These  reflectors  were  so  large  as  to  completely  cover  the 
lamp  and  keep  direct  rays  from  the  eye.  At  the  close  of  this 
paper,  the  committee  was  asked  a  great  many  questions  in  re¬ 
gard  to  various  features  of  the  building,  which  showed  that 
the  members  had  been  carefully  studying  its  features. 

WHAT  IS  STREET  LIGHTING. 

Mr.  W.  H.  Blood,  Jr.,  read  a  paper  in  which  he  endeavored 
to  define  what  constitutes  good  lighting.  He  said  that  brilliant 
light,  rather  than  good  illumination  is  the  thing  now  sought 
by  the  average  city  official.  He  favored  the  u.se  of  smaller 
units  than  are  now  common  in  street  lighting  for  reasons  well 
known  to  illuminating  engineers.  These  small  units  produce 
the  more  uniform  illumination  along  the  street,  and  it  is  uni¬ 
formity  that  is  desired  for  street  lighting.  The  small 
unit  is  less  blinding  in  its  effect,  hence  one  can  see  the  way 
along  the  street  much  better.  He  referred  to  the  plans  adopted 
in  various  cities  for  lighting  of  downtown  streets  by  festoons, 
arches  and  posts.  Festoons  and  arches  give  the  streets  a 
festive  appearance,  but  are  somewhat  deficient  in  dignity. 
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He  thought  lighting  of  downtown  streets  by  incandescent 
lamps  placed  on  ornamental  posts  at  frequent  intervals  was 
more  dignified.  He  cited  Los  Angeles  business  streets  lighted 
with  incandescent  post  lamps  as  much  more  pleasing  than  the 
arc  lamps  used  in  New  York  and  Denver  or  the  arches  used 
at  Columbus.  He  thought  that  the  present  tendency  was  to¬ 
wards  the  use  of  high  candle-power  incandescent  lamps  for 
street  lighting.  The  incandescent  lighting  situation  had  been 
recently  changed  by  the  introduction  of  higher  efficiency  street 
lamps  and  more  satisfactory  small  constant-current  regulators. 

In  discussion  of  this  paper,  Mr.  J.  R.  Cravath  said  that  one 
of  the  greatest  obstacles  to  the  introduction  of  incandescent 
street  lighting  (which  all  illuminating  engineers  knew,  produced 
more  satisfactory  illumination  on  the  majority  of  streets)  was 
that  of  first  cost.  He  did  not  consider  this  always  a  sound 
objection,  considering  the  superior  results  obtained,  but  the 
objection  was  an  obstacle  nevertheless.  It  was  more  of  an 
objection  in  underground  districts  where  boulevard  posts  at 
$100  apiece  must  be  used  for  each  lamp  than  in  overhead  dis¬ 
tricts. 

Mr.  F.  W.  Willcox  said  that  gas  companies  could  afford  to 
put  in  ornamental  posts  at  frequent  intervals  and  he  thought 
electric  companies  should  do  the  same  thing.  Mr.  V.  R.  Lan¬ 
sing  said  that  the  central  station  company  of  Washington, 
D.  C,  was  doing  this  and  was  putting  in  ornamental  poles  fully 
equal  in  appearance  to  those  used  by  gas  companies.  It  was 
further  experimenting  with  reflectors  which  changed  the  hori¬ 
zontal  distribution  of  light  so  as  to  take  light  from  crosswise 
of  the  street  where  it  was  not  needed  and  throw  it  lengthwise 
of  the  street.  Mr.  Litle  said  that  reflectors  were  also  being 
used  upon  gas  lamps  at  lOronto  which  effected  this  horizontal 
'edistribution. 

Mr.  (ieorge  R.  Stetson,  of  New  Bedford,  Mass.,  said  that  it 
was  hard  for  electric  companies  to  put  in  underground  copper 
at  a  price  which  would  compete  with  a  i2-in.  gas  main.  They 
had  gas,  electric  and  naphtha  systems  of  lighting  in  Hartford. 
The  naphtha  system  had  been  one  of  the  cheapest  until  the  rise 
in  the  price  of  naphtha. 

Mr.  Ryan  put  in  a  plea  for  the  arc  lamp  in  street  lighting. 
He  maintained  that  it  gave  streets  an  appearance  of  brilliancy 
which  was  desirable.  It  lighted  high  up  on  buildings,  which 
could  not  be  done  with  incandescents  and  gave  the  streets  a 
well-lighted  appearance.  The  Los  Angeles  post  lighting  he 
characterized  as  a  piece  of  colossal  extravagance. 

CHECK  ON  REl.lABILITY  OF  PHOTOMETRIC  CURVES. 

Mr.  J.  S.  Codman  gave  the  results  of  some  calculations 
which  he  had  made  and  some  new  formulas  which  he  had  de¬ 
rived.  He  had  taken  the  photometric  curves  of  a  number  of 
individual  reflectors  and  had  plotted  the  combined  resultant 
curve  which  would  theoretically  be  obtained  if  these  reflectors 
were  used  in  a  cluster.  This  was  compared  with  the  photo¬ 
metric  curve  obtained  from  such  a  cluster  by  actual  test.  The 
results  corresponded  fairly  well.  Besides  the  value  of  Mr. 
Codman’s  paper,  as  a  check  on  these  photometric  curves,  it  pre¬ 
sents,  for  the  first  time,  a  method  of  calculating  illumination 
from  lamps  placed  at  an  angle,  a  feat  not  heretofore  attempted 
to  any  extent  by  illuminating  engineers.  The  formulas  which 
he  derived  should,  therefore,  be  of  value  in  instances  where  it 
is  desirable  to  make  such  calculations. 

VALUES  OF  DIFFUSE  REFLECTION  FROM  WALL  PAPER. 

Dr.  Louis  Bell  presented  the  society  with  a  table  giving  the 
values  of  diffuse  reflection  from  a  large  number  of  wall  papers. 
These  were  tested  both  by  electric  incandescent  lamps  and  by 
daylight.  The  highest  factor  of  reflection  obtained  was  from  a 
very  light  greenish  tint  of  wall  paper,  which  by  incandescent 
lamp  gives  64  per  cent  and  by  daylight.  53  per  cent.  The  lowest 
reflection  obtained  was  from  dark  greens  and  reds,  where  it  fell 
as  low  as  5  per  cent.  The  creams  and  yellows  ranged  from  40 
per  cent  to  60  per  cent,  while  the  deep  yellows,  light  reds  and 
pinks  were  from  20  per  cent  to  40  per  cent.  Some  of  the  dark 
fashionable  papers  were  from  15  per  cent  dowm.  In  most  cases 
less  reflection  was  obtained  from  incandescent  light  than  from 


daylight,  but  the  light  creams  and  yellows  were  better  by  in¬ 
candescent  light. 

METALLIC  FLAME  ARC  LAMPS. 

Mr.  C.  E.  Stephens  presented  a  paper  descriptive  of  the  new 
Westinghouse  luminous  flame  arc  lamp.  As  this  was  de¬ 
scribed  before  the  National  Electric  Light  Convention  last 
June,  report  of  which  has  appeared  in  our  columns,  pages  1144 
and  1162,  June  8  issue,  an  abstract  of  this  paper  will  be  unneces¬ 
sary  here. 

ILLUMINATION  PHOTOMETERS. 

Mr.  Preston  S.  Millar  presented  a  paper  dealing  wifh  illu¬ 
mination  photometers,  in  which  it  was  stated  that  an  instrument 
designed  specifically  for  the  measurement  of  illumination  differs 
from  the  laboratory  instrument  used  to  measure  candle-power 
merely  in  that  it  is  equipped  with  an  illumination  test  plate  and 
is  generally  rendered  portable  and  is  so  enclosed  that  it  may  be 
used  in  a  brightly  lighted  room.  Many  of  the  published  results 
appear  to  be  utterly  unreliable,  on  account  of  the  methods  em¬ 
ployed  and  by  reason  of  the  fact  that  the  observers  have  failed 
to  recognize  the  limitations  of  the  instruments  used.  The  paper 
contained  a  brief  outline  of  ii  different  types  of  illumination 
photometers  which  are  in  common  use.  These  photometers  are 
subject  to  the  following  errors ;  Photometric  device  of  low  sen¬ 
sibility,  from  6  to  10  per  cent;  flame  source  as  comparison 
lamp,  from  3  to  5  per  cent;  direct  comparison  method,  neglect¬ 
ing  personal  equation,  from  13  to  34  per  cent;  improper  design 
and  location  of  test  plate  when  measuring  diffuse  illumination, 
from  20  to  29  per  cent.  It  is  needless  to  state  that  not  all  of 
these  errors  are  found  in  any  one  instrument,  yet  each  of  the 
photometers  listed  fails  to  meet  theoretical  requirements  in  one 
or  more  particulars.  The  paper  closes  by  offering  the  follow 
ing  maxims,  which  the  illuminating  engineer  would  do  well  to 
bring  to  bear  upon  photometric  problems : 

.\n  instrument  must  be  a  good  photometer  before  it  can  be  a 
good  illumination  photometer.  Measurement  of  illumination  is 
more  difficult  than  the  measurement  of  candle-power.  In  ob¬ 
taining  a  photometric  setting  one  does  not  necessarily  determine 
the  value  of  the  light  studied.  Every  photometer  is  to  be  re¬ 
garded  with  suspicion  until  its  accuracy  is  demonstrated.  It  is 
then  to  be  regarded  with  suspicion  until  it  is  shown  that  no 
change  has  occurred  since  verification. 

INEFFICIENCY  IN  DIFFUSED  LIGHTING  SYSTEMS. 

A  paper  by  Mr.  Preston  S.  Millar  reported  the  results  of  a 
series  of  tests  made  with  the  object  of  determining  the  relative 
inefficiency  which  characterizes  diffused  lighting  systems.  A 
study  was  made  of  the  efficacy  of  the  illuminants,  expressed  in 
lumens  per  watt;  the  efficiency  of  light  utilization  expressed  as 
the  ratio  of  the  lumens  applied  to  the  lumens  generated;  and 
the  efficacy  of  the  lighting  installation  as  a  whole  expressed 
as  the  total  lumens  applied  per  watt.  It  was  found  that  in  one 
installation  tested  68  per  cent  had  been  sacrificed  to  secure  dif¬ 
fusion  and  in  another  72  per  cent  had  been  lost.  The  author  ex¬ 
pressed  the  opinion  that  it  is  doubtful  if  the  loss  from  this 
cause  is  ever  below  50  per  cent.  In  certain  classes  of  lighting, 
the  best  results  will  be  obtained  by  reducing  the  intensity  of 
illumination  on  unimportant  objects  which  are  unnecessarily 
well  lighted.  By  taking  advantage  of  this  method  efficiency  is 
gained  and  the  lighting  is  improved. 

NEW  ILLUMINANTS  FROM  THE  CENTRAL  STATION  POINT  OF  VIEW. 

Mr.  R.  S.  Hale  in  this  paper  gives  some  essential  factors  that 
cannot  be  ignored  by  central-station  managers  in  dealing  with 
the  question  of  free  lamp  renewals.  He  believes  that  while  too 
great  an  improvement  in  illuminants  may  cut  down  the  sales 
of  electricity,  there  is  an  intermediate  point  where  the  improve¬ 
ments  may  actually  increase  sales  and  the  improvements  that 
are  now  apparently  coming  on  in  the  opinion  of  the  author  are 
about  this  point.  In  any  event  the  final  result  will  be  the  same 
whatever  the  central  station  does  and  the  central  station  should 
not  attempt  to  interfere  with  the  final  result  any  more  than  the 
hackmen  of  the  city  should  be  allowed  to  force  the  railroads 
to  have  several  stations  instead  of  a  union  station. 

The  immediate  result,  however,  to  a  central  station  that  sup- 
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plies  free  lamp  renewals  is  a  very  important  one.  With  the  new 
illuminants,  the  effect  will  be  to  give  the  customer  more  light 
in  proportion  to  the  money  paid ;  which  may  result  in  a  decrease 
in  income  followed  possibly  by  an  increase.  The  author  shows 
that  the  falling  off  in  income  due  to  a  sudden  introduction  of 
the  tungsten  lamp  might  be  very  much  greater  than  the  falling 
off  in  expense,  since  the  latter  is  not  affected  by  the  immediate 
use  of  energy.  The  cost  of  renewals  is  also  important,  since 
if  this  is  large  in  proportion  to  the  cost  of  electricity,  it  is  diffi¬ 
cult  to  handle  the  question  of  free  renewals.  Therefore  from 
a  central  station  viewpoint,  the  new  illuminants  should  be  de¬ 
veloped  along  the  line  of  lamps  whose  renewal  cost  will  be  small 
in  proportion  to  the  cost  of  electricity,  or  otherwise  the  central 
stations  will  be  forced  to  give  up  the  policy  of  free  lamp  re¬ 
newals.  This  situation  has  actually  arisen  to-day  in  the  case  of 
very  large  wholesale  customers  using  electricity  for  very  long 
hours.  On  the  other  hand  small  consumers  object  to  paying  for 
tantalum  lamps  even  though  the  combined  cost  of  the  lamp  and 
the  energy  used  is  less  for  a  22-cp  lamp  than  for  the  cost  of 
energy  alone  used  by  the  ordinary  i6-cp  lamp.  The  same  is  true 
of  the  flaming  arc  lamp,  the  customer  rather  paying  a  greater 
amount  for  energy  used  than  to  pay  two  charges  even  if  the 
total  of  the  two  were  less  than  the  charge  for  ordinary  arc 
lamps.  When  central  stations  supply  lamps  they  must  handle 
the  question  so  as  to  give  as  small  a  temporary  loss  of  income 
as  possible  and  so  as  to  get  the  final  result  from  the  new 
illuminant  as  quickly  as  possible. 

NEW  C0Mr.\KIS()X  I’llOTO.METER. 

In  a  paper  with  the  above  title.  Dr.  C.  II.  Williams  described 
a  compact  and  portable  instrument  for  measuring  in  foot- 
candles  or  other  units  the  light  reflected  from  an  illuminated 
surface  as  compared  with  a  standard  illumination.  The  object 
to  be  photometered  is  looked  at  directly  through  a  semicircular 
opening  in  the  photometer.  Light  from  a  small  electric  lamp 
attached  to  the  photometer  is  brought  by  means  of  a  prism 
through  another  similar  opening  in  such  a  direction  that  the 
eye  sees  the  disc  of  light,  the  right  half  of  which  comes  from 
the  object  tested  and  the  left  half  from  the  photometer  lamp. 
1  f  the  intensity  of  both  halves  is  equal,  it  shows  that  the  intensity 
of  the  illumination  due  to  the  object  and  the  standard  are  equal. 
If  they  are  unlike  the  intensity  on  one  side  is  reduced  by  means 


ARRANGEMENT  OF  ILLU MINOMETER. 

of  a  movable  photographic  film  of  gradually  increasing  in¬ 
tensity,  until  both  are  equal.  The  scale  on  the  film  gives  the 
illumination  due  to  the  object  as  compared  with  the  standard. 

The  photometer  shown  herewith  is  a  thin  metal  box  three 
inches  square  by  one  inch  deep.  At  A  and  at  B  are  the  semi¬ 
circular  openings.  Over  the  opening  A  is  a  closed  tube  con¬ 
taining  at  one  end  a  small  tipless  five-volt  incandescent  lamp, 
and  at  the  other  end  near  the  opening  a  piece  of  fine,  ground 
glass.  E  is  a  prism  and  F  is  the  tube  through  which  the  light 
and  object  are  seen.  G  and  H  are  strips  of  glass  about  six 
inches  long  by  one  inch  wide  carrying  the  photographic  films. 


which  can  be  moved  vertically  before  each  opening  so  that  the 
light  at  each  opening  can  be  made  more  or  less  intense  at  will. 

In  use,  the  instrument  is  first  compared  with  some  standard 
lamp  placed  at  such  a  distance  from  a  piece  of  rough  white 
Bristol  board  that  the  surface  of  the  board  receives  an  illumina¬ 
tion  of  one  foot-candle.  The  photographic  film  before  the 
opening  H  is  placed  at  zero,  so  that  no  light  is  absorbed  by 
this  film,  the  film  before  the  opening  G  is  moved  up  and  down 
before  the  opening  until  both  halves  of  the  field,  as  seen  in  the 
tube  F  are  equal.  The  lamp  of  the  photometer  is  then  giving 
on  the  ground  glass  an  illumination  equal  to  one  foot-candle  of 
illumination  as  viewed  by  the  photometer. 

In  order  to  measure  the  illumination  of  objects  in  the  room, 
the  film  at  G  is  left  unchanged  in  position,  and  while  looking 
at  the  object  through  the  film  H,  this  film  is  moved  until  the 
two  halves  of  the  field  are  again  equal.  The  position  may  be 
read  from  the  scale  attached  to  the  film,  and  from  a  calibrated 
chart  one  can  then  get  the  intensity  of  the  illumination  of  the 
object  looked  at  in  foot-candles. 

If  the  object  to  be  tested  has  an  illumination  of  less  than  one 
foot-candle,  the  film  H  is  placed  at  zero  and  the  film  G  is 
moved  to  a  position  of  less  density  until  the  field  is  equalized. 
The  scale  shows  the  position  of  the  film  to  get  the  fractions  of 
one  foot-candle  of  illumination. 

After  all  the  measurements  are  finished,  the  photometer  is 
tested  by  comparing  it  with  the  original  source  of  standard 
light,  the  film  H  being  at  zero.  If  the  same  position  of  the 
film  G  that  was  found  in  the  first  setting  before  the  measure¬ 
ments  were  l)egun  equalizes  the  two  halves  of  the  field,  it  proves 
that  the  comparison  lamp  of  the  photometer  has  not  varied  in 
its  inti-usity,  and  this  checks  up  the  photometer  both  at  the 
beginning  and  at  the  end  of  the  measurements  in  a  way  that 
it  not  easily  done  with  other  instruments. 

small  tipless  lamp  fed  from  a  5-volt  storage  battery  gives 
a  light  which  is  sufficiently  steady  for  an  ordinary  test. 

In  all  comparisons  of  daylight  and  artificial  light,  and  with 
light  reflected  from  different  sources,  a  troublesome  difference 
in  color  in  the  two  halves  of  the  field  is  often  obtained ;  this 
can,  to  some  extent,  be  remedied  by  placing  a  light  blue  glass 
in  addition  to  the  ground  glass  in  the  tube  C  before  the  com¬ 
parison  lamp,  but  it  is  surprising  to  see  how  quickly  and  with 
what  small  errors  the  setting  of  the  films  can  be  made  to  give 
an  equalization  of  the  two  halves  of  the  field  even  with  differ¬ 
ences  in  color,  and  this  is  due  somewhat  to  the  fact  that  the 
photographic  films  are  neutral  and  non-selective  in  their  effect 
on  colors.  They  are  the  same  films  which  have  been  for  some 
time  used  at  the  Harvard  Observatory  in  some  of  the  astronom¬ 
ical  work. 

Where  measurements  are  made  of  surfaces  illuminated  by- 
artificial  light,  the  color  difference  between  such  light  and  the 
photometer  lamp  is  less  marked  than  it  is  between  daylight  and 
the  lamp.  Street  lighting  can  be  measured  by  holding  a  piece 
of  white  Bristol  board  normal  to  the  direction  of  the  light  at  a 
uniform  distance  from  the  street  lamps  to  be  tested,  and 
measuring,  with  the  photometer,  the  amount  of  light  reflected 
from  the  board. 

A  GRAPHIC  ILLUMINATION  CHART. 

A  chart  was  presented  by  Mr.  Albert  F.  Parks  by  which  hori¬ 
zontal  illumination  from  a  lamp  with  a  known  photometric 
curve  can  be  obtained  very  quickly  in  foot-candles.  The  chart 
is  one  which  is  very  easy  to  use  and  no  doubt  will  find  exten¬ 
sive  use  for  the  purpose  for  which  it  is  intended  when  pub¬ 
lished  in  the  society  Transactions. 

ENTERTAINMENT  FEATURES. 

Besides  the  luncheon  at  Cook’s  restaurant  tendered  to  the 
convention  on  Tuesday,  the  entire  party  was  taken  by  boat 
Wednesday  afternoon  to  Nantasket  Beach,  where  a  shore  din¬ 
ner  w’as  given,  which  was  a  novelty  to  not  a  few  of  the  mem¬ 
bers.  Following  this,  tickets  were  given  to  all  the  attractions  in 
Paragon  Park.  All  the  local  arrangements  were  beautifully 
carried  out  by  Mr.  John  Campbell,  chairman  of  the  convention 
committee. 
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Letters  to  the  Editors. 

Transmission  Cable  Spans. 

I  o  the  Uditors  of  Electrical  World: 

Sirs; — In  your  editorial  of  July  13,  relating  to  papers  pre¬ 
sented  l>y  Messrs.  Hewlett  and  Huck  at  the  recent  A.  I.  E.  E. 
Convention,  you  state  that  “the  permissible  length  of  span  is  de¬ 
termined  hy  .  .  .  the  proper  securing  of  lines  against  damage 
by  swaying  ...”  In  another  of  your  recent  issues  a  similar 
statement  was  also  made. 

About  four  years  ago  the  writer  in  designing  and  construct¬ 
ing  a  transmission  line  <ilong  a  right  of  way  where  installing 
poles  was  a  difficult  problem,  made  some  tests  on  the  liability 
of  aerial  cables  swinging  together.  Two  cables  of  4-0  alumi¬ 
num  were  erected,  spaced  24  inches  apart  in  a  span  of  500 
feet  and  having  a  sag  of  25  feet.  With  wind  up  to  sixty  miles 
per  hour  the  cables  showed  no  tendency  to  swing  together,  the 
original  spacing  being  preserved  throughout  practicidly  the  en¬ 
tire  swing  of  the  cables. 

This  experiment  led  to  the  installation  of  a  transmission  line 
with  wooden  poles  and  spans  up  to  325  feet,  having  a  sag  of 
approximately  9  feet.  This  line  was  recently  rebuilt  by  sub¬ 
stituting  heavier  cable,  and  the  cable  was  given  a  sag  up  to  12 
feet. 

There  is  installed  over  the  Calumet  River  at  South  Chicago, 
a  six  cable  span  of  400  feet  with  18  ft.  sag,  the  cables  being 
supported  at  their  ends  in  the  same  horizontal  plane  and  spaced 
approximately  30  inches  apart.  This  span  has  been  subjected 
to  the  severest  winds  of  Lake  Michigan  and  there  has  been 
absolutely  no  tendency  of  the  cables  to  swing  together. 

Sot'TH  CHUA(a),  Ii.i..  R.  Tschf..\tscher. 

SimpliHed  Spelling. 

1  o  the  Editors  of  E-lectrical  World: 

Sirs;— Permit  me  to  say  a  few'  words  suggested  by  Prof. 
William  Kent’s  interesting  letter  which  appeared  in  the  Ei.ec- 
iKicAi.  WoRi.i)  of  July  20. 

Prof.  Kent  proposes,  as  the  standard  of  good  usage  in  spell¬ 
ing,  the  agreement  of  two  modern  dictionaries. 

.As  a  basis  for  argument,  such  a  tentative  definition  should 
pro\c  eminently  satisfactory,  and  opens  the  way  for  the  broad 
discussion  as  to  what  nuxlcrn  dictionaries  would  best  be  selected 
to  establish  a  consensus  of  opinion  as  to  usage. 

To  this  open  question.  Prof.  Kent’s  answer  would  appear  to 
be  that  the  present  editions  of  Webster’s  and  the  Century  dic¬ 
tionaries  would  be  satisfactory. 

1  should  like  to  suggest,  however,  that  fundamentally  the 
question  how  we  should  spell  lies  deeper  than  in  deciding 
what  are  the  best  artificial  standards  or  authorities.  Would  we 
not  find  a  more  fundamental  and  reasonable  basis  for  ap- 
jiroaching  the  subject  hy  defining  what  our  spelling  is,  in  terms 
of  the  function  which  it  is  used  to  perform? 

Would  it  not  be  rational  to  say :  .V  written  language  is  a 
system  of  symbols,  mutually  agreed  upon  by  those  who  use  it, 
for  the  jiurpose  of  representing  the  spoken  language,  or  for 
recording  the  thoughts  which  may  be  exprest  in  spoken  words? 
Of  such  a  system,  our  spelling  is  an  example. 

I  bis  definition  postulated,  would  it  not  be  rational  to  define 
good  usage  in  the  written  language  as; — The  selection  of  the 
most  suitable  system  of  symbols,  that  can  be  mutually  agreed 
uf'on.  for  adequately  fulfilling  the  functions  which  the  symbols 
are  intended  to  serve? 

I'rom  this  it  follows  that  further  argument  turns  upon  the 
(piestions.  what  system  is  most  suitable  and  what  symbols,  or 
combination  of  symbols,  can  be  mutually  agreed  upon. 

riie  answer  to  these  questions  (which  for  brevity  I  give  with¬ 
out  argument)  arc; 

Eirst,  a  phonetic  system  of  writing  is  the  best  that  has  yet 
been  invented.  It  is  the  ideal  guiding  principle  compared  with 
which  all  other  considerations  are  secondary;  it  is  almost  the 
only  element  of  value  in  our  present  system. 


Second,  as  to  mutual  agreement  for  the  spelling  of  our  lan¬ 
guage,  we  must  accept,  as  a  practical  basis,  our  present  alpha¬ 
bet,  and  such  word-forms  as  may  be  mutually  intelligible  to  the 
users  of  English. 

With  these  rational  principles  of  orthography  thus  briefly 
outlined,  w'e  are  prepared  to  answer  Prof.  Kent’s  specific  in¬ 
quiry,  when  he  asks,  why  should  we  spell  “practise”  with  s  in¬ 
stead  of  c.  The  reason  is,  that  when  spelled  with  s,  the  word 
"practise”  approaches  more  nearly  to  the  ideal  phonetic  sys¬ 
tem,  and  at  the  same  time,  that  form  is  not  so  radical  a  change, 
from  the  form  which,  for  a  while,  has  been  the  more  common 
<me,  as  to  render  it,  in  any  essential  sense,  mutually  unin¬ 
telligible. 

Some  day  we  shall  drop  the  final  e  from  “practise,”  which  in 
the  old  form  “practice,”  served  the  purpose  of  giving  to  c  the 
soft  sound  like  s.  We  shall  then  write  “practis”  which  is  the 
pure  phonetic  form  of  the  word,  and  is  the  amended  form  ap¬ 
proved  by  the  Philological  Societies  of  both  England  and 
-America,  being  so  listed  along  with  some  3500  amended  spell¬ 
ings  in  the  Century  Dictionary. 

Is  it  rational,  that  we  should  use  the  two  letters  ce  when  our 
alphabet  (defieient  tho  it  is)  has  a  single  symbol  s,  which 
answers  best  the  purpose  for  which  spelling  was  invented?  In 
the  Scientific  Alphabet  promulgated  by  the  American  Philologi¬ 
cal  Association  and  adopted  by  other  eminent  and  expert 
authorities,  the  letter  s  always  has  its  own  proper  hissing  sound 
and  none  other,  while  c  always  has  its  hard  sound  of  w'hich  k 
is  a  redundant  equivalent.  ]  Except  in  the  diagraphs  sh  and  eh.] 
That  is  the  reason  “practise  should  be  spelled  with  s  in¬ 
stead  of  with  c.” 

Such  considerations  as  these,  show  that  there  are  fundamen¬ 
tal  principles  involved,  in  this  question  of  phonetics  and  spell¬ 
ing.  to  which  the  discussion  of  the  best  artificial  standards  and 
the  recommendations  of  any  particular  board  or  association  are 
only  important  incidentals,  leaving  the  way  open  for  differences 
of  opinion  as  to  expediency  and  method,  without  in  any  w’ay 
compromising  the  fundamental  principle  of  developing  in  our 
system  of  spelling,  that  -which  is  best,  because  useful,  and  elimi¬ 
nating  that  which  is  bad,  because  zvasteful. 

1  bus  Prof.  Kent  points  out,  what  he  holds  to  be,  objection¬ 
able  ambiguities  in  two  of  the  words  given  in  the  300  word 
list  of  the  Simplified  Spelling  Board,  namely,  “past”  and 
“passed ;’’  “mist”  and  “missed,”  and  indeed  there  are  so  many 
other  w'ords  that  could  well  be  amended,  against  which  this 
criticism  could  not  be  raised,  that  it  would  seem  expedient  to 
leave  the  spelling  of  homonymous  words  untouched  and  to 
follow  the  rule,  that,  where  a  z-alid  distinction  would  be  lost, 
at  least  for  the  present,  no  change  should  be  made.  Per¬ 
sonally,  I  believe  the  scarecrow  of  ambiguity  raised  in  the  field 
of  a  pure  phonetic  system  has  been  very  much  overworked,  and 
it  is  instructive  to  note  that  those  who  raise  this  bogy-man  do 
not  show  their  sincerity  hy  suggesting,  that  where  ambiguity 
now  exists,  in  words  spelled  alike,  but  pronounced  differently, 
any  change  should  be  made.  If  they  did,  their  arguments 
would  indicate  more  of  reason  and  less  of  prejudice.  Why,  for 
instance,  spell  close,  meaning  near,  in  the  same  way  as  close, 
meaning  to  shut,  when  by  writing  them  more  nearly  phonetic, 
we  have  close  and  cloze*  Why  spell  bow,  a  salute,  the  same  as 
bow,  an  arrow-shooting  weafxm,  when  one  could  be  written 
bau,  the  other  bo,  leaving  the  form  bow  for  the  prow  of  a  boat? 

Thus  it  is  that  many  arguments  against  the  betterment  of 
our  spelling  are  only  pretexts  (unwittingly  so,  it  may  be.) 
advanced  in  the  desire  to  appear  rational  while  governed  by 
prejudice. 

Prof.  Kent’s  explanation  of  his  personal  antipathy  to  the  form 
thru  is  interesting.  The  reason  assigned  being  that  thru  is 
likely  to  be  confounded  with  then,  when  carelessly  written.  I 
do  not  believe  he  wishes  this  to  be  taken  as  a  serious  argument, 
for,  so  far  as  the  argument  from  ambiguity  is  concerned,  there 
is  no  more  reason  to  use  the  ejaculatory  grunt  “ough”  to  dis¬ 
tinguish  thru  from  then,  than  there  would  be  to  introduce  the 
same  combination  for  distinguishing  truth  from  tenth,  spelling 
it  troughth.  I  might  suggest,  however,  that  if  a  distinguishing 
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sign  were  required  for  thru,  a  rational  one  would  be  a  short 
horizontal  line  or  dash  over  tlie  «,  which  then  makes  the  spell¬ 
ing  absolutely  phonetic  in  accordance  with  the  Scientific 
Alphabet. 

J'he  real  explanation  of  the  rather  prevalent  aversion  to  the 
form  thru  is  to  be  found,  not  in  any  fault  in  the  form  of  the 
word  itself,  but  in  the  constitution  of  man’s  mind.  It  is  the 
distress  of  readjustment,  experienced  by  some,  to  any  radical 
innovation  however  wise.  When  compared  with  the  Anglo- 
Saxon  forms  thurh,  later  at  times  tliruh,  from  which  it  is  de¬ 
rived,  the  form  thru  does  not  appear  unusual,  but  by  compari¬ 
son  with  the  more  recent  form,  through,  it  is  seen  to  be  a  rather 
violent  break  with  the  immediate  past,  a  circumstance  which  to 
some  people  seems  peculiarly  irritating,  and  to  seek  any,  more 
reasonable,  objection  than  that  of  unfamiliarity  is  simply  man’s 
desire  to  believe  himself  rational  where  his  proclivities  are  un¬ 
fortunately  asinine.  (See  Prof.  Lounsbury’s  “Confessions  of  a 


Spelling  Reformer’’  in  Atlantic  Monthly  for  May,  1907.) 

In  a  fair  and  open  mind,  the  appreciation  of  the  consistent 
and  true  will  generally  prove  a  far  stronger  mind-motive  than 
the  indifferent  apathetic  tendency  to  drift  along  the  channel  of 
least  resistance,  thus  the  predominating  motive  of  our  tem¬ 
perament  will,  to  a  large  degree,  determine  our  attitude  toward 
the  movement  for  spelling  reform. 

Let  us  not  lose  ourselves  in  incidentals  and  trivialities,  but 
remember  that  our  written  language,  or  spelling,  is  simply  a 
convention  to  be  mutually  agreed  upon,  and  just  as  in  mathe¬ 
matical  and  physical  symbolism  it  is  our  endeavor  to  mutually 
agree  upon  the  most  suitable  system  of  conventions  and  sym¬ 
bols,  so  with  our  spelling,  having  the  phonetic  principle  as  its 
basis,  it  should  be  our  endeavor  to  mutually  agree  upon  such 
symbols  and  their  combinations  as  are  best  suited  to  the  pur¬ 
pose  intended. 

Perth  .Amboy,  X.  J.  Tracy  D.  Wari.vg. 
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Dynamos,  Motors  and  Transformers. 

Compound  Alternators. — A.  Heyla.nu. — .An  article  giving 
several  illustrations  of  compound  alternating-current  commu¬ 
tator  machines  which  have  been  used  for  several  years,  with  an 
account  of  observations  which  have  been  made  tluring  the  use 
of  the  same.  Operation  in  parallel  of  a  number  of  such  ma¬ 
chines  is  quite  satisfactory.  It  is  recommended  to  design  such 
machines  with  a  comparatively  “stiff”  field  and  not  to  use  too 
low  a  saturation  of  the  magnetic  circuit.  A  special  point 
wliich  is  discussed  in  the  article  refers  to  the  peculiar  behavior 
of  simply  compounded  machines  when  loaded  with  leading  cur¬ 
rents. — Elck.  Zeit.,  July  14. 

Single-phase  Motor. — AI.  Osxos. — An  illustrated  translation 
in  abstract  of  his  recent  German  article  on  the  series-shunt, 
single-phase  motor  of  the  Felten  &  Guilleaume-Lahmeyer 
Works. — Lond.  Elec.,  July  12. 

Alternating-Current  Commutator  Machines — R.  Ruedev- 
BERG. — A  mathematical  article  on  eddy-current  losses  in  alter¬ 
nating-current  machines  with  an  elliptic  rotating  field. — Elck. 
und  Masch.,  July  7. 

Lamps  and  Lighting. 

Flame  Arcs. — .A.  Hlondel, — .An  -  article  giving  general  con¬ 
siderations  on  flame  arcs.  They  are  divided  into  two  classes  dis¬ 
tinguished  by  the  nature  of  the  substances  which  are  used  anil 
by  the  phenomena  which  predominate  in  the  production  of  the 
light.  The  first  class  is  that  of  flame  arcs  in  which  compounds  of 
alkaline  or  alkaline  earth  metals  are  employed,  giving  rise  to 
white  incandescent  fumes.  The  second  class  relates  to  the  arcs 
formed  by  metals  or  compounds  of  the  iron  or  titanium  group, 
which  give  rise  to  luminescence  effects.  With  respect  to  the 
use  of  alkaline-earth  compounds,  Rasch  and  others  have  pro¬ 
posed  the  use  of  pure  oxides,  but  this  has  not  found  industrial 
application  on  account  of  distinct  disadvantages.  Others  use 
electrodes  of  carbon  with  additions  of  mineral  substances. 
•Among  the  latter  the  calcium  fluoride  introduced  by  Bremer 
is  the  most  favorable  one.  Certain  inconveniences  have  been 
eliminated  by  Blondel  in  his  “carbo-mineral”  arc.  Instead  of 
using  a  homogeneous  pencil  like  Brener,  Blondel  constructs 
his  pencil  with  two  zones,  the  central  one  being  strongly  im¬ 
pregnated  while  the  outer  one  consists  of  pure  carbon  and  con¬ 
stitutes  a  protective  envelope  preventing  the  access  of  air  to 
the  inner  core.  Blondel  also  adds  certain  highly  refractory 
salts  like  the  borates  of  the  alkaline  earth  metals  and  borates 
of  zinc,  etc.  He  then  briefly  discusses  “effect”  flame  arcs  of 
German  manufacturers.  The  article  is  to  be  continued.— 
L’Eclairage  Elect rique,  June  15  and  29. 

Mercury  Arc. — J.  Pqlak. — The  conclusion  of  his  illustrated 
article  on  the  mercury  arc  and-  its  technical  applications.  The 
author  first  gives  a  summary  of  the  different  methods  which 


are  available  for  starting  the  lamp  and  gives  briefly  the  funda¬ 
mental  principles  of  its  operation,  discussing  how  it  behaves 
with  variations  of  voltage.  He  finally  discusses  the  attempts 
which  have  been  made  to  improve  the  spectrum  of  the  mercury 
arc.  Concerning  the  specific  power  consumption  it  is  stated 
tliat  a  consumption  of  from  0.45  to  0.5  watt  per  hepner  candle 
(.including  the  series  resistance)  can  be  obtained  in  practice. 
Kuch  and  Retschinsky  have  obtained  even  a  consumption  of 
0.185  watt  per  heftier  candle  with  a  column  of  light  27 
centimeters  in  length  using  very  high  vapor  pressure.  The 
mercury  vapor  lamp  is  the  more  economical  the  greater  the  dis¬ 
tance  between  the  electrodes. — Elck.  Zeit.,  June  27. 

At’ze  Incandescent  Lamps. — .An  article  giving  a  brief  sum¬ 
mary  of  recent  advances  in  incandescent  lamps,  dealing  with 
the  graphitized  filament  lamp,  the  tungsten  filament  lamp,  the 
tantalum  filament  lamp,  the  helion  lamp,  the  osmium  filament 
lamp,  and  the  X’ernst  lamp  and  giving  also  some  notes  on  re¬ 
cent  developments  in  incandescent  gas  lighting.  The  same 
issue  contains  an  illustrated  article  on  the  fundamental  prin¬ 
ciple  of  artificial  illumination. — Eng’ing  Xetes,  July  25. 

Power. 

Italian  Water  Power  Plant. — G.  .A.neossi. — An  article  on  the 
change  which  the  water  power  plant  of  .Acquedotto  de  Ferrari 
Gallieri  near  Genoa  is  undergoing.  This  was  the  first  large 
Italian  transmission  plant,  built  in  1889,  and  in  it  the  direct - 
current  series  system  of  Thury  was  used.  The  plant  was  en¬ 
larged  in  1901  and  three  different  water  falls  were  developed 
in  three  power  stations  containing  series  dynamos  for  1000 
volts  and  50  amperes,  constant  direct  current.  The  transmis¬ 
sion  e.  m.  f.  with  16  machines  in  series  is  16,000  volts.  Since  at 
low  load  one  of  the  plants  was  unloaded  and  further  develop¬ 
ments  were  not  possible,  it  was  decided  to  unite  the  three  power 
stations  in  a  single  one  and  employ  three-phase  transmission  at 
25,000  volts.  The  new  power  plant  will  contain  10  turbines  of 
from  300  to  500  hp  running  at  500  r.  p.  m.  Three  Pelton  tur¬ 
bines  will  drive  each  two  Thury  machines  for  1000  volts  and 
50  amperes,  while  the  other  turbines  will  drive  three-phase 
generators  of  500  kilovolt-amperes  at  5000  volts,  the  frequency 
being  50.  The  voltage  is  raised  from  5000  to  25,000  for  trans¬ 
mission.  The  direct-current  transmission  circuit  has  a  length 
of  20  km  and  consists  of  two  independent  lines,  each  of  two 
wires  of  65  square  mm  cross-section,  while  the  three-phase 
transmission  has  a  length  of  14  km  and  consists  of  three  wires 
each  of  20  square  mm  cross-section. — Assos.  Ellct  Italiana, 
March  and  April ;  abstracted  in  Elck.  und  Masch.,  July  7. 

Refuse  Destructors. — G.  Dettmar. — The  first  parts  of  a  long 
article  on  the  value  of  refuse  destruction  for  electrical  engi¬ 
neering.  The  author  discusses  the  different  methods  for  re¬ 
moving  the  refuse  and  gives  data  on  its  composition,  the  quan- 
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tity  and  calorific  value.  In  most  cities  which  have  interested 
themselves  in  the  refuse-destructor  problem,  it  has  been  found 
that  the  refuse  may  be  easily  used,  without  any  addition  of 
coal,  in  specially  constructed  furnaces  for  steam  raising.  How¬ 
ever,  the  quantity  and  the  composition  of  the  refuse  varies  and 
especially  the  calorific  value  is  higher  in  summer  than  in  winter. 
The  author  then  describes  several  refuse-destructor  plants 
erected  by  English  and  by  German  firms. — Elek.  Zeit.,  June  27, 
July  4  and  ii. 

Steam  Turbines. — An  article  by  F.  Langen  gives  results  of 
some  recent  tests  of  steam  turbines  in  commercial  practice. 
In  another  article  W.  A.  Mueller  discusses  the  question  whether 
a  200  hp  steam  turbine  installation  is  economical,  and  shows 
that  to  compare  it  with  a  reciprocating  engine  plant  it  is  not 
sufficient  to  compare  the  steam  consumption  in  the  two  cases, 
but  the  yearly  cost  of  operation  -with  both  machine  types  must 
be  considered  also.  He  sliows  that  in  a  certain  case  a  200  hp 
steam-turbine  installation  may  be  more  economical  than  a  200  hp 
reciprocating-engine  plant,  although  the  steam  consumption 
of  the  former  is  higher. — Zeit  /.  d.  ges.  Turbinenie.,  May  20; 
abstracted  in  Elek.  und  Masclt.,  July  7. 

U'ater  Pozver  Plant. — .\n  illustrated  description  of  the 
hydro-electric  station  utilizing  the  Traun  Falls.  It  contains 
three  three-phase  generators  each  of  1100  kw  at  10,000  volts. 
There  are  four  transmission  lines  one  of  which  acts  as  a  re¬ 
serve  to  the  power  plant  of  St.  Wolfgang,  which  is  also  de 
scribed.  It  really  consists  of  three  plants,  a  small  steam  plant 
of  30  kw  and  two  water  power  plants  of  too  kw  and  50  kw’ 
respectively. — Elek.  und  Maseh.,  June  30. 

Traction. 

Single-Phase  Railroad — E.  Kkrkaber. — A  description  of  the 
new  V'al  Brembano  single-phase  railroad  which  has  a  length  of 
30  km  and  runs  from  Bergamo  to  San  Giovanni  Bianco. 
Power  is  supplied  from  a  hydro-electric  station  near  one  end 
of  the  line.  The  electric  locomotives  were  built  by  the  West- 
inghouse  Company.  Each  is  equipped  with  four  75-hp,  single¬ 
phase  commutator  motors  designed  for  250  volts,  geared  to  the 
four  axles. — L’Elletricista,  June  i  ;  abstracted  in  Elek.  und 
Maseh.,  July  7. 

Petersburg. — Orgabrau. — An  illustrated  description  of  the 
new  electric  street  railw.'iy  system  of  Petersburg,  which  is  in 
course  of  construction.  The  power  station  contains  three 
turbo-alternators,  each  of  2200  kw  generating  three-phase  cur¬ 
rents  at  6600  volts.  1  he  substations  arc  equipped  with  rotary 
converters  of  750  and  500  kw.  The  three-phase  cable  net-work 
is  designed  for  6600  volts  and  the  direct-current  net-work  for 
600  volts. — Elek.  Zeit.,  July  11. 

Installations,  Systems  and  Appliances. 

Austrian  Central  Station  Policy. — W.  von  Winkler. — An 
article  on  the  policy  of  central-station  management  under  such 
conditions  as  exist  in  the  .Austrian  .Alps.  The  following  data 
refer  especially  to  the  City  of  Klagenfurt.  The  author  first 
discusses  the  right  of  an  electric  station  to  connect  to  its  net 
work  only  such  plants  as  have  been  erected  by  the  station 
itself.  The  prices  for  electrical  energy  in  Klagenfurt  are,  if 
metered,  9  cents  per  kw-hour  for  lamps  with  discounts  up  to 
40  per  cent.  For  motors  the  charge  is  4  cents  with  discounts 
up  to  70  per  cent.  The  average  price  paid  for  lighting  on  a 
fiat  rate  is  4.2  cents  and  if  metered  7.2  cents,  for  motive  pur¬ 
poses  1.6  cent  and  for  public  lighting  1.6  cent.  Gas  costs  7.2 
cents  per  cubic  meter  for  lighting  and  3.6  for  power  purposes. 
The  electric  station  has.  therefore,  no  difficulty  in  getting  new 
customers,  especi.ally  after  the  new  metallic  filament  lamps  have 
been  introduced.  No  special  canvassing  is  being  done.  By  a 
systematic  introduction  of  meters,  the  consumption  curve  has 
become  far  more  favorable  since  the  connections  and  the  num¬ 
ber  of  kw-hours  sold  have  increased  while  the  maximum  load 
during  the  day  has  somewhat  decreased.  On  account  of  the 
danger  from  ice  in  winter  the  2400-hp  hydro-electric  station  is 
now  to  be  supplemented  by  a  1200-hp  steam  station  which  acts 
as  reserve. — Elek.  und  Maseh.,  July  7. 

Wires,  Wiring  and  Conduits. 

Pieteetrie  Losses  in  Condensers  and  Cables. — B.  Monasch. — 


The  conclusion  of  his  long  article.  His  results  are  summed  up 
as  follows.  In  all  the  dielectrics  tested  (various  kinds  of  glass 
ebonite,  dielectric  of  the  Grisson  condenser  plates,  impregnated 
jute)  the  square  law  (according  to  which  the  loss  is  propor¬ 
tional  to  the  square  of  the  voltage)  is  obeyed  with  perfect 
accuracy  when  the  voltage  alone  is  varied.  Apparent  digres¬ 
sions  from  the  square-law  result  whenever  another  quantity 
by  which  the  loss  is  influenced  (for  instance,  the  temperature) 
is  varied;  in  glass  and  ebonite,  tested  in  this  respect,  the  loss 
increases  appreciably  even  with  a  small  rise  of  temperature. 
In  the  cables  tested,  however,  the  departure  from  the  square 
law  caused  by  rise  of  temperature  occasioned  by  the  loss  itself 
does  not  take  place  except  above  the  working  voltage ;  the  loss 
thus  increases  strictly  in  proportion  to  the  square  of  the  volt¬ 
age  in  these  cables  also.  A  further  apparent  digression  from 
the  square-law  is  exhibited  by  the  loss  in  a  condenser  at  high 
voltages  if  point  discharges  are  allowed  to  take  place.  In  this 
case  the  loss  caused  by  the  point  discharges,  increasing  much 
more  quickly  than  the  square  of  the  voltage,  soon  becomes 
so  large  at  high  voltages  that  in  comparison  with  it  the  amount 
of  energy  wasted  in  the  dielectric  itself  is  almost  inappreciable. 
The  energy  loss  in  the  dielectric  is  proportional  to  the  capacity, 
and  may  be  considered  as  proportional  to  the  frequency  through 
the  range  of  frequencies  used  for  technical  purposes.  .Although 
only  dielectrics  with  comparatively  small  loss  were  selected,  the 
amount  of  the  loss  exhibits  rather  considerable  differences  in 
the  different  materials  tested.  Great  variety  in  the  loss  was 
found  with  different  kinds  of  glass.  The  smallest  loss  in  all 
the  solid  dielectrics  tested,  except  paraffin,  was  observed  in 
flint-glass,  while  the  loss  in  the  cable  insulated  with  rubber  and 
impregnated  jute  was  only  slightly  greater.  Owing  to  strict 
compliance  with  the  square-law  the  quantity  by  which  the  loss 
is  measured  remains  the  same  at  all  voltages,  and  there  is, 
therefore,  no  reason  for  undertaking  the  measurements  at  high 
voltages.  Since  exact  measurements  of  loss  can  be  made  at 
comparatively  low  voltages  for  capacities  of  0.001  mfd.  and 
upwards,  the  method  presents  a  suitable  means  for  determin¬ 
ing  the  energy  loss  in  dielectrics.  As  to  cables,  especially,  far 
more  accurate  measurements  can  be  made  on  pieces  a  few 
meters  in  length  at  from  1100  to  1500  volts  than  by  the  method 
used  hitherto  on  lengths  of  several  hundred  meters  and  at  much 
higher  voltages.  The  method,  therefore,  appears  to  be  very 
well  suited  for  technical  measurements  of  loss  in  cables,  and 
moreover,  it  might  replace  advantageously  the  insulation  test 
on  alternating-current  cables,  as  it  provides  all  the  effects  re¬ 
quired  by  an  insulation  test  on  such  cables  and  is  much  more 
to  the  point  than  the  methods  used  hitherto  for  this  purpose. 
In  extensive  high-tension  cable  networks  the  amount  of  energy 
wasted  in  the  dielectric  is  by  no  means  negligible.  In  the  case 
of  short  or  medium  lengths  it  affords  by  far  the  greater  part 
of  the  no-load  loss,  and  only  in  very  long  uninterrupted  cable 
lines  can  it  be  neglected  in  comparison  with  the  copper  loss. — 
Lond.  Elee.,  July  12. 

Fuses. — .A.  Schwartz  and  \V.  H.  N.  James. — .A  communica¬ 
tion  in  which  the  waiters  object  to  a  recent  statement  by 
Meyer  concerning  the  suitability  of  aluminum  for  fuse  wires. 
They  cannot  see  any  advantage  in  the  use  of  small  aluminum 
wires  as  compared  with  copper. — Lond.  Elee.,  July  12. 

Electrophysics  and  Magnetism. 

Pinch  Phenomenon. — E.  F.  Northrup. — A  Physical  Society 
paper  on  “some  newly  observed  manifestations  of  forces  in 
the  interior  of  an  electric  conductor.”  The  author  refers  to 
the  so-called  “pinch  phenomenon”  of  C.  Hering,  which  has  al¬ 
ready  been  discussed  in  Electrical  World,  and  describes  a 
simple  lecture-room  experiment  which  show's  this  phenomenon 
very  clearly.  He  then  gives  a  brief  theory  of  the  forces  around 
and  in  an  electric  conductor.  In  addition  to  the  field  of  force 
exterior  to  an  electric  conductor,  there  is  a  field  of  force  in  the 
substance  of  the  conductor  itself.  While  in  the  interior  of  a  solid 
cylindrical  conductor  the  field  intensity  increases  from  zero 
at  the  axis  to  a  maximum  at  the  circumference,  the  conditions 
are  reversed  on  the  outside  of  the  conductor,  the  intensity  of 
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the  field  decreasing  with  the  distance  from  the  axis.  The  fol¬ 
lowing  experiment  illustrates  the  variation  of  the  field  within 
the  conductor :  The  glass  tube  shown  in  Fig.  i  is  closed  at 
the  top  and  the  bottom  with  copper  disks,  and  a  silk  thread 
is  stretched  along  the  axis  of  the  cylinder.  At  the  center  of 
the  cylinder  two  small  magnets  are  placed  with  their  south 
poles  pointing  to  the  axles  and  their  north  poles  to  the  cir¬ 
cumference.  The  magnets  begin  to  rotate  as  soon  as  current 
is  sent  through  the  liquid.  When  the  current  passes  from  the 


top  to  the  bottom  the  rotation  is  clockwise.  Reversing  the 
current  reverses  the  rotation.  This  result  depends  upon  the 
distribution  of  the  field  intensity  in  the  interior  of  a  conductor. 
There  exists  a  static  pressure  in  the  interior  of  a  conductor. 

1  his  pressure  may  be  shown  in  the  above  apparatus  by  sus¬ 
pending  a  fine  manganin  wire  of  high  resistance  within  the 
liquid  column,  one  end  of  the  wire  being  fastened  to  the  upper 
copper  disk  near  its  circumference  and  the  other  end  to  the 
corresponding  point  of  the  lower  copper  disk.  The  wire  is 
slightly  longer  than  the  distance  between  the  disks  and  hence 
hangs  loose  between  them,  and  it  may  be  arranged  to  hang 
near  the  circumference  of  the  liquid  column.  When  current 
passes  through  the  liquid  column  a  current  in  the  same  direc¬ 
tion  and  of  greater  current  density  also  passes  through  the 
wire.  On  completing  the  circuit  the  loose  wire  is  instantly 
urged  from  the  circumference  and  forms  a  bow,  which  bends 
toward  the  axis  of  the  liquid  column.  In  place,  now,  of  an 
actual  wire  in  the  inside  of  the  liquid  column,  this  liquid  col¬ 
umn  may  be  considered  as  being  made  up  of  a  great  many 
filaments  parallel  to  the  column.  All  these  filaments  will  be 
attracted  toward  the  axle  of  the  cylinder,  so  that  if  the  con¬ 
ducting  liquid  column  have  elastic  walls  it  will  contract  so  as 
to  diminish  in  cross-section,  and  in  consequence  increase  in 
length.  If  the  column  cannot  increase  in  length,  it  will  tend  to 
contract.  In  other  words,  there  will  be  a  static  pressure  at  the 
center  greater  than  the  pressure  near  the  surface.  This  pres¬ 
sure  is  hydrostatic.  The  author  describes  an  experiment 
which  shows  the  existence  and  magnitude  of  this  hydrostatic 
pressure.  He  then  compares  the  forces  produced  by  an  elec¬ 
tric  current  in  a  conductor  of  circular  cross-section  with  the 
forces  produced  by  gravity  in  the  interior  of  an  infinitely  long 
cylinder  of  the  same  radius  and  section  as  the  electric  con¬ 
ductor.  He  finds  the  attraction  due  to  the  electric  current, 
wliich  would  act  on  a  unit  length  of  a  unit  current,  to  be  of 
the  same  nature  and  in  the  same  direction  as  the  gravitational 
attraction  which  would  act  on  a  gram  of  matter,  but  3928  times 
as  great,  the  number  of  units  of  current  per  unit  of  cross-sec¬ 
tion  of  the  conductor  being  equal  to  the  number  of  grams  of 
matter  per  unit  of  cross-section  in  a  unit  of  length  of  the 
cylinder.  It  is  then  shown  that  if  the  pinch  phenomenon  causes 
a  conductor  to  contract,  whatever  may  be  the  change  in  the 
diameter  of  the  conductor,  the  total  number  of  lines  of  force 
in  its  interior  remains  the  same,  provided  the  current  is  always 
the  same.  The  total  number  of  lines  exterior  to  the  conductor 
is  increased  when  the  conductor  diminishes  in  diameter,  and 
as  the  number  inside  the  conductor  remains  the  same,  the  co¬ 
efficient  of  self-induction  of  a  small  wire  is  greater  than  that 
of  a  large  wire.  If  the  current  be  maintained  constant  when 


the  conductor  diminishes  in  diameter,  electromagnetic  energy 
is  stored  up  in  the  medium  around  the  conductor.  The  author 
finally  describes  an  arrangement  by  which  it  is  possible  to 
obtain  forces  of  sufficient  magnitude  to  be  rseful  in  practical 
applications,  for  instance,  for  making  a  direct  or  alternating- 
current  ammeter  of  large  capacity.  Tlie  internal  pressure  at 
erne  point  in  a  conductor  is  here  added  to  that  of  anolber 
point,  and  so  on.  In  his  final  remarks  the  author  says  that  it 
is  quite  certain  that  this  force,  which  depends  only  on  the 
s.quare  of  the  current  and  linear  dimensions,  may  be  used  as 
till  accurate  measure  of  the  current,  either  direct  or  alternating. 
As  the  forces  can  be  enhanced  by  a  proper  disposition  of  iron 
in  the  heterogeneous  circuit,  motors  without  brushes  or  slip 
rings  may  be  made  operative.  And  remembering  that  power 
is  the  product  of  current  and  electromotive  force,  it  is  not 
impossible,  even  if  large  operative  currents  are  required,  that 
fair  efficiencies  may  be  obtained. — Physical  Reviexv,  June. 

Magnetic  Alloys  of  Non-Magnetic  Elements. — J.  C.  McLen¬ 
nan. — An  account  of  a  series  of  experiments  made  concern¬ 
ing  the  magnetic  properties  of  Heusler’s  alloys,  and  relating 
mainly  to  magnetostriction  and  permeability.  One  of  the  re¬ 
sults  is  that  the  permeability  of  these  alloys  can  be  consider¬ 
ably  increased  by  continued  heating  at  moderate  temperatures. 
In  general  it  seems  that  the  magnetic  properties  of  the  different 
alloys  are  intimately  associated  with  their  molecular  structure, 
and  since  the  structure  of  an  alloy  at  any  temperature  can  be 
ascertained  by  rapid  cooling  from  that  temperature,  it  is  possi¬ 
ble  that  the  magnetic  properties  of  the  alloy  may  also  be  in¬ 
vestigated  by  the  same  procedure. — Phys.  Review,  June. 

Arc  Spectra. — W.  J.  Humphreys. — Two  Physical  Society 
papers,  in  the  first  of  which  some  effects  of  heavy  pressures 
(42,  69  and  102  atmospheres)  on  the  arc  spectra  of  a  number 
of  metals  are  described.  In  the  production  of  arc  spectra  un¬ 
der  heavy  pressure  it  is  necessary  for  one  of  the  poles  to  ro¬ 
tate,  since  it  is  not  possible  at  pressures  of  50  or  more  atmos¬ 
pheres,  at  least  with  ordinary  voltages  of  250  or  less,  to  main¬ 
tain  a  steady  arc  between  fixed  poles.  The  apparatus  for  the 
production  of  a  rotating  electric  arc  under  heavy  pressures 
is  described  in  a  second  paper. — Physical  Reviexv,  June. 

Determining  the  Potential  of  Hot  Gases. — C.  D.  Child. — .\n 
article  in  which  the  author  points  out  that  the  determination 
of  the  potential  of  hot  gases  by  carbon  pencils  is  liable  to  in¬ 
troduce  errors,  since  between  the  hot  carbon  and  the  surround¬ 
ing  bodies  there  is  an  e.  m.  f.  which  depends  in  amount  and  sign 
on  the  temperature  of  the  carbon. — Physical  Reviexv,  June. 

Electrochemistry  and  Batteries. 

Determining  the  She  of  a  Storage  Battery  for  a  Given  Load 
Curve. — W.  Peukert. — The  author  has  formerly  given  a  for¬ 
mula  on  the  relation  between  the  ampere-hour  capacity  of  an 
accumulator  and  the  discharge  current.  This  formula  is  i” 
t  =z  K,  in  which  the  exponent  n  depends  only  on  the  construc¬ 
tion  of  this  battery  and  is  a  constant  for  the  same  type  of 
plates  and  the  same  system  of  storage  batteries.  K  changes 
with  the  size  of  the  battery  of  a  given  system.  The  constant 
K  may  be  easily  calculated  for  all  different  sizes  of  a  system 
if  it  is  known  for  the  smallest  size  only.  If  the  problem  is  to 
find  the  proper  size  of  a  storage  battery  to  satisfy  a  given  load 
curve,  the  constant  K  corresponding  to  this  load  curve  is  to  be 
found.  For  this  purpose  the  author  plots  the  current  curve  t 
over  a  given  period  of  time  and  then  plots  as  a  second  curve 
the  curve  i".  The  surface  included  between  this  latter  curve 
and  the  axes  of  the  .ordinates  gives  the  constant  K.  The  au¬ 
thor  finally  shows  that  the  above  formula  is  also  valid  for  the 
Edison  alkaline  battery. — Elek.  Zeit.,  July  18. 

Units,  Measurements  and  Instruments. 

Hot-Wire  Instrument. — An  illustrated  description  of  the  hot¬ 
wire  instrument  of  Chauvin  and  .\rnaux,  which  may  be  used 
as  ammeter,  voltmeter,  wattmeter  and  phase  meter.  As  shown 
in  Fig.  2,  it  consists  essentially  of  the  hot-wire  A  C  D  B,  which 
is  fixed  in  the  two  metallic  blocks  A  and  B  and  passes  around 
the  cylinder  D.  Connection  is  made  at  C  between  the  wire  and 
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tlic  spring  /:  F,  as  slunvii  in  tlio  illustration.  A  thin  rod  L, 
which  is  fixed  to  the  cylinder,  stretches  a  cocoon  thread  which, 
transmits  to  the  needle  on  the  dial  the  displacement  of  the 
cylinder  due  to  the  unequal  eloiiRation  of  the  two  halves  of  the 
hot  wire.  Temperature  increa.ses  in  the  testing  room  are  with¬ 
out  influence  on  the  instrument  because  they  cause  equal 


H:..  J. — HOT-WIRE  IXSTkf.ME.NT. 


manent  horseshoe  magnet  B.  When  alternating  current  is  sent 
through  the  primary  coil,  currents  are  produced  in  the  sec 
ondary  winding,  which  then  oscillates  in  a  horizontal  plane  so 
that  a  light  ray  which  falls  on  the  mirror  m  is  reflected  and 


elongation  of  both  halves  of  the  hot  wire.  The  right-hand 
diagram  shows  the  connections  of  the  instrument  when  used 
a.s  a  wattmeter.  The  terminals  .1  and  B  are  connected  to  a 
resistance  S  in  one  main  conductor,  while  the  terminal  C  is 
connected  through  a  non-inductive  resistance  R  to  the  second 
main  conductor.  current  proportional  to  the  main  current 
flows  through  the  whole  hot  wire  in  the  direction  of  the  drawn- 
out  arrows,  while  a  current  jircportional  to  the  tension  flows 
through  the  hot  wire  in  the  direction  of  the  dotted  arrows, 
'file  second  current,  therefore,  increases  the  first  current  in 
one  half  and  diminishes  it  in  the  other  half  of  the  hot  wire.  If 
the  connection  at  B  is  broken,  the  apparatus  measures  the  volt¬ 
age.  If  /I  and  C  are  connected  to  S  and  the  connection  B  is 
broken  the  instrument  measures  the  current,  while  with  the 
connections,  as  shown  in  the  right-hand  diagram,  the  watts  are 
measured.  If  the  three  measurements  are  made  quickly  in  suc¬ 
cession,  the  power  factor  may  also  he  found. — L’FJcc.,  April 
_7 :  abstracted  in  Elck.  und  Mascli.,  June  30. 

Constuiit  frequency. — R.  H.  Hough  and  F.  Wen.ner. — 
I’hysical  Society  paper  on  an  investigation  in  which  the  re- 
(piirement  was  to  have  a  very  constant  frequency  even  when 
tlie  power  was  changed  considerably.  The  paper  refers  to  the 
operation  of  a  direct -current  shunt-wound  motor  in  syn¬ 
chronism  with  a  tuning  fork.  In  the  arrangement  described 
the  dynamo  voltage  is  so  regulated  as  to  keep  the  motor  at  a 
■  constant  speed.  On  the  shaft  of  the  motor  is  a  half-ring  coni- 
niutator.  Two  brushes  bearing  on  this  commutator  are  con¬ 
nected  to  the  terminals  of  an  auxiliary  resistance  in  the  field 
circuit  of  the  dynamo.  The  arrangement  shunts  the  auxiliary 
resistance  of  the  dynamo  during  one-half  of  each  revolution 
of  the  motor  armature.  This  action  increases  the  field  current 
of  the  dynamo  and,  therefore,  the  voltage  generated.  In  par¬ 
allel  with  these  brushes  is  a  contact  operated  by  a  tuning  fork 
and  closed  during  one-half  of  each  of  its  vibrations.  When 
the  phase  of  the  commutator  is  90°  behind  the  phase  of  the 
tuning  fork,  the  auxiliary  resistance  tluring  three-fourths  of 
each  revolution  of  the  motor  armature  and  the  dynamo  gener¬ 
ates  a  definite  voltage  corresponding  to  this  phase  difference. 
•\ow  if,  line  to  any  cause  whatever,  the  speed  of  the  motor 
is  decreased  slightly,  the  phase  difference  continually  increases 
( and  therefore  the  field  current  of  the  dynamo  and  conse¬ 
quently  the  voltage  generated  also  increase)  until  the  power 
supplied  to  the' motor  is  suflicient  to  keep  it  from  falling  below 
synchronism.  Or,  if  due  to  any  cause  whatever,  the  speed  of 
the  motor  increases  slightly,  the  phase  difference  continually 
ilecreases,  and  consequently  the  iiower  supplied  to  it  decreases. 
This  action  prevents  it  from  going  above  synchronism. — Pltysi- 
Ciil  AVitVic,  June. 

Oscilloi/ral'h. — .\  description  of  the  oscillograph  of  .\braham, 
constructed  by  Carpeiitier,  for  throwing  alternating-current 
curves  on  a  screen  in  a  lecture  room.  It  consists  essentially, 
as  shown  in  Fig.  3,  of  an  electromagnet  .1  consisting  of  thin 
iron  sheets  and  provideil  with  a  primary  winding  through 
which  passes  the  current  the  curve  of  which  is  to  be  tested, 
file  secondary  coil,  which  consists  of  a  single  winding  C,  is 
suspended  on  thin  cocixm  threads  ff  so  as  to  be  parallel  to  the 
primary  winding.  The  whole  is  placed  in  the  field  of  a  per¬ 


throws  an  image  on  the  screen.  I5y  means  of  rotating  mirrors 
and  a  rotating  prism  the  image  is  elongated  into  a  continuous 
curve. — L’Elec.,  May  4;  abstracted  in  Elek.  und  Mast  It., 
June  30. 

Determining  the  Phase  Difference  in  Three-Phase  Plants. — 
P.  Hu  MANN. — If  in  a  well-balanced  three-phase  system  the 
energy  is  measureil  by  means  of  two  watt-hour  meters  or 
meters  connected  according  to  the  system  of  Aron,  the  power 
factor  may  be  found  from  the  ratio  of  the  two  readings.  For 
this  purpose  a  curve  is  plotted  which  gives  the  relation  between 
that  ratio  and  the  power  factor. — Elek.  Zeit.,  July  18. 

Hysteresis  Tests. — G.  Kapr — paper  illustrated  by  dia¬ 
grams  on  a  method  of  plotting  the  hysteresis  loop  for  iron 
1  he  method  depends  on  noting  the  form  of  the  time-current 
curve  after  a  sudden  reversal  of  the  e.  m.  f.  applied  to  a  coil 
surrounding  the  iron  to  be  tested.  The  method  applicable 
to  transformers. — Lond.  Elec.  Eng’ing,  July  ii. — Loud.  Elec., 
July  12. 

Sieitchboards  for  Testing  U’ork. — L.  Solomon. — .\n  illus¬ 
trated  article  in  which  the  author  deals  with  the  design  of 
switchboards  used  for  testing  purposes,  and  describes  a  switch¬ 
board  employed  at  present  at  the  Central  Technical  College  in 
London. — Lond.  Elec.,  July  12. 

Resistance  Thermometers. — H.  C.  Dickinson  and  E.  F. 
Muixler. — .\n  abstract  of  an  (.Mnerican)  Physical  Society 
paper  on  the  calibration  of  calorimetric  platinum  resistance 
thennometers. — Physical  Rezieu.’,  June. 

Telegraphy,  Telephony  and  Signals. 

Electrocapillary  Receiver  and  Relay. — A  description  of  some 
recent  improvements  made  by  A.  Orling  in  f.is  elect rocapiilary 
receiver  for  delicate  telegraphic  signals.  Fig.  4  represents  a 
siphon  recorder,  the  siphon  of  which  is  actuated  by  a  light 
bridge-piece  with  its  ends  resting  on  the  surface  of  mercury 


FKiS.  4  .\.\I)  5. — EI.ECTRl  l  .\ PILLAR V  RECEIVER  AM)  KEI..\Y.  • 

in  a  capillary  tube.  The  mercury  column  is  interrupted  by  a 
drop  of  acidulated  water,  and  in  accordance  with  the  well- 
known  properties  of  this  arrangement,  the  slightest  difference 
of  potential  between  the  two  bodies  of  mercury  causes  a  dis¬ 
placement  of  the  latter,  which  movement  is  communicated  to 
the  siphon  and  recorded  in  the  usual  way.  Fig.  5  relates  to 
the  use  of  the  apparatus  as  a  relay;  the  moving  arm  which  re¬ 
places  the  siphon  tube  is  kept  in  vibration,  and  it  plays  over  the 
surface  of  the  two  metal  plates  separated  by  an  insulator.  The 
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movement  of  the  arm  to  one  side  or  the  other  closes  local  cir¬ 
cuits  which  produce  corresponding  signals,  either  for  direct 
retransmission  or  for  reading. — Lond.  Elcc.  Reviezv,  July  5. 

Relay. — An  illustrated  description  of  the  Steljes  relay  which 
consists  of  an  arrangement  which  has  for  its  object  the  pro¬ 
vision  of  independently  pivoted  polarized  tongues  in  com¬ 
bination  with  a  single  core,  whereby  three  or  more  circuits  can 
be  opened  and  closed  under  the  control  of  a  main  controlling 
circuit  or  three  or  more  other  devices  or  sets  of  mechanism  can 
be  operated  under  the  control  of  a  main  or  controlling  circuit. 
'I'he  relay  has  recently  been  tested  by  the  British  Post  Office  for 
high-speed  telegrapliy  with  good  results.  A  modification  of 
the  arrangement  may  also  be  used  in  connection  with  speed 
recorders,  etc. — Lond.  Elcc.  Reviexv,  July  5. 

Telephony  and  High-Tension  Transtnission. — F.  Schrottke. 
— The  first  part  of  a  mathematical  article  on  tlie  infiuence  of 
high-tension  transmission  lines  on  the  operation  of  telephone 
lines  in  the  neighborhood. — Elek.  Zeit.,  July  ii. 

Detector  for  Electric  JTazrs. — L.  \V.  Austin. — An  illustrated 
note  on  the  high-resistance  contact  thermo-electric  detector  for 
electric  waves.  The  principle  is  as  follows;  If  two  metals 
standing  far  apart  in  the  thermo-electric  scries  be  so  brought 
in  contact  that  their  contact  resistance  is  sufficiently  high  and 
if  the  surfaces  of  the  metals  are  of  such  a  nature  that  heat  is 
not  conducted  away  too  rapidly  from  the  point  of  contact,  then 
the  passage  of  electrical  oscillations  through  the  junction  will 
produce  direct  electromotive  forces  which  may  be  detected  in 
a  galvanometer  or  a  telephone  in  series  with  the  thermo-ele¬ 
ment.  As  a  pair  of  metals  suitable  for  the  purpose,  tellurium 
and  aluminum  are  mentioned.  Silicon  may  be  substituted  for 
aluminum.  This  type  of  detector  compares  favorably  with 
the  electrolytic  type. — Phys.  Rev.,  June. 

Miscellaneous. 

Factories. — .\n  illustrated  description  of  the  switch  and 
switchboard  factory  of  Dorman  &  Smith  in  Salford,  and  a  de¬ 
scription  of  the  works  of  J.  H.  Holmes  &  Co.,  in  Xewcastle- 
on-Tyne  who  in  addition  to  making  direct-current  machines 
have  now  taken  up  the  manufacture  of  three-phase  equipments. 
— Lond.  Elcc.  Rex'icze,  July  5. 


plete  the  book.  The  work  wi'.l  be  useful  to  mathematically 
trainee!  engineers,  who  make  a  special  study  of  fuses  and  their 
behavior. 

Les  Lampes  a  Incandescenue  Eleutkiques.  Par  J.  Rodet. 

Paris :  Gauthier- Villars.  200  pages,  92  illustrations. 

Price,  6  francs. 

The  first  chapter  of  this  volume  is  in  itself  a  valuable  trea¬ 
tise  on  the  scientific  principles  involved  in  electric  illumination 
generally  as  well  as  on  the  theory  and  practice  of  photometric 
measurement.  The  second  chapter  is  interesting  mainly  from 
the  historical  point  of  view,  as  it  contains  a  notice  of  the 
progress  achieved  from  the  early  experiments  of  Justice 
Grove  (Sir  William)  in  1840,  down  to  the  novel  and  highly 
interesting  results  obtained  by  Mr.  Cooper  Hewitt  between 
1900  and  1906.  Subsequent  chapters  are  devoted  to  a  study  of 
the  best-known  forms  of  electric  incandescent  lamps,  involv¬ 
ing  their  construction,  physics,  illuminating  power  and  econ¬ 
omy.  Among  them  are  the  carlx)n-filamcnt  lamp,  the  osmium 
lamp,  the  tantalum  lamp,  the  Xernst  lamp  and  the  mercury- 
vapor  lamp.  The  writer  is  well  acquainted  with  the  work  done 
in  this  country  in  connection  with  the  progress  in  the  science 
and  art  of  electric  illumination  as  evidenced  by  his  frequent 
reference  not  only  to  Mr.  Peter  Cooper  Hewitt,  but  also  to 
such  men  as  Edison,  Kennelly,  Whiting,  Clifford,  as  well  as  to 
our  leading  electrical  periodicals. 

Reporting  Yacht  Races  by  Wireless 
Telephony. 

The  first  actual  application  of  radio-telephony  to  practical 
work  anywhere  in  the  world  was  made  at  Put-in-Bay,  in  Lake 
Erie,  during  the  week  of  July  15  to  20,  in  reporting  the  regatta 
of  the  Interlake  Association.  The  Radio  Telephone  Company 
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Traite  I)E  Physique.  Par  O.  D.  Chowlson.  Translated  from 
the  Russian  into  French  by  E.  Davaux.  Paris:  A.  Her¬ 
mann.  312  pages,  136  illustrations.  Price,  12  francs. 

This  is  the  third  part  of  the  first  volume  of  a  complete  trea¬ 
tise  of  physics  written  by  O.  D.  Chowlson,  who  holds  the 
chair  of  physics  in  the  Cniversity  of  St.  Petersburg,  and 
translated  from  the  Russian  and  German  editions  by  !M.  E. 
Davaux.  The  present  volume  treats  of  phenomena  connected 
with  the  liquid  and  solid  states  of  matter.  By  its  thorough¬ 
ness  of  treatment  and  the  excellence  of  the  diagrams,  it  re¬ 
minds  one  of  the  classical  “Cours  de  Physique  de  I’Ecole  Poly¬ 
technique,”  published  by  Prof.  Jamin  between  1858  and  1861. 

valuable  feature  of  the  work  is  the  lengthy  bibliography 
api>ended  to  some  of  the  chapters.  An  English  translation  is 
much  to  be  desired. 

ZuR  Theorie  df.r  Abschmelzsicherungen.  By  Georg  J. 
Meyer.  Munchen;  R.  Oldenbourg.  loi  pages,  26  illus¬ 
trations.  Price,  3  marks. 

Tlie  writer  has  undertaken  to  present  in  this  little  book  the 
mathematical  theory  of  the  melting  of  fuses  with  electric  cur¬ 
rents.  The  treatment  is  from  the  engineering  standiK)int  and 
from  experimental  data.  The  work  is  divided  into  two  sec¬ 
tions.  The  first  considers  the  simple  fuse  formed  of  a  straight 
wire  or  strip  of  fusible  metal  situated  in  air.  The  second  sec¬ 
tion  treats  of  the  parallel  connection  and  successive  operation 
of  graded  fuses.  The  modern  enclosed  fuse  is  also  considered 
to  a  certain  extent,  although  the  treatment  is  not  very  full.  A 
number  of  useful  tables  of  experimentally  derived  data  com- 


FIG.  I. — yacht  “tHEEMA.” 

installed  the  De  Forest  wireless  telephone  on  board  of  the 
cruiser  yacht  “Thelma,”  and  also  equipped  a  shore  station  at 
the  Fox  Dock  at  Put-in-Bay. 

1  he  “Thelma”  followed  the  competing  yachts  around  the 
course  through  most  of  the  races  and  full  and  graphic  accounts 
were  telephoned  into  the  shore  station. 

d  he  greatest  distance  at  which  the  reports  from  the  yachts 
were  heard  and  recorded  was  four  miles,  considered  remarkable 
in  view  of  the  height  of  “Thelma’s”  spars  and  the  power  of 
the  transmitter  on  board.  Her  equipment  comprised  a  220- 
volt  generator  of  l  kilowatt  capacity,  the  DeForest  oscillator 
and  transmitter,  and  for  the  receiving  apparatus  an  audion  de¬ 
tector  and  “pan  cake”  form  of  syntonizer  or  tuner.  Her  aerial 
wires  led  through  the  roof  of  the  wheelliouse  to  a  small  cross- 
arm  on  top  of  the  foremast  and  thence  to  a  similar  arm  on  the 
mainmast.  Ground  connection  was  at  first  made  to  the  pro- 
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peller  shafts  of  her  twin  screws,  but  as  this  was  found  insuffi¬ 
cient,  more  area  was  added  by  fastening  two  sheets  of  zinc  to 
the  yacht’s  hull  at  the  bow. 

'I  he  telephone  dynamo  was  belted  direct  to  the  flywheel  of 
her  starboard  engines,  aft,  and  the  rest  of  the  radio  apparatus 
was  mounted  on  a  small  table  in  her  main  cal)in  convenient 
to  all. 

On  shore  no-volt  direct-current  was  available  and  this  was 
transformed  to  220  volts  by  a  motor  generator.  The  current 
was  led  through  a  rheostat  and  choke  coils  to  the  oscillator. 
Connected  to  this  oscillator  is  a  shunt  circuit  consisting  of  a 
condenser  of  peculiar  construction  and  a  primary  coil,  the 
exact  number  of  turns  of  which  could  be  varied  at  will  to  alter 
the  tune  or  wave  length  of  the  electrical  waves  which  were 
generated.  A  second  coil  within  this  primary  had  its  upper  end 
connected  direct  with  the  antennae  or  aerial  wdre,  while  its 
lower  end  led  first  through  the  microphone  transmitter  and 
thence  to  the  earth  plate.  In  this  way  the  changes  in  resistance 
in  the  microphone  produced  by  the  modulations  of  the  human 
voice  directly  affect  the  intensity  of  the  high-frequency  currents 
which  are  continually  passing  from  the  air  wire  to  the  ground 
plate.  Inasmuch  as  the  receiver  instrument  is  affected  exactly 
in  proportion  with  the  strength  of  the  received  electric  waves, 
it  is  evident  that  every  variation  in  the  microphone  resistance 
by  the  voice  will  be  reproduced  to  the  listening  ear  at  the  dis¬ 
tant  station  by  the  vibration  of  the  telephone  diaphragm  there. 
The  microphone  transmitter  and  the  telephone  receiver  are 
exactly  the  same  as  used  in  the  wire  telephone,  with  which  all 
are  familiar.  The  “oscillator”  and  the  “responder”  are  the  only 


Panel  Circuit  and  Switch  Parts. 

The  Trumbull  Electric  Manufacturing  Company,  of  Plain- 
ville.  Conn.,  has  brought  out  a  new  line  of  panel  circuit  and 
switch  parts  some  of  which  are  illustrated  herewith.  The  line 
is  designed  to  meet  the  demand  of  those  wishing  to  procure 
their  own  slate  and  marble  and  who  wish  to  arrange  the  cir¬ 
cuits  as  they  desire,  rather  than  accept  a  stock  pattern  which 


FIG.  I. — DOUBLE  POLE  PANEL  SWITCH  WITH  ENCLOSED  FUSES. 


in  many  cases  would  not  be  applicable.  Moreover  the  freight 
rates  on  plain  marble  or  slate  are  so  much  lower  than  on  com¬ 
pleted  panels  that  a  material  saving  may  be  made  in  transpor¬ 
tation  charges  alone.  The  switches,  etc.,  are  built  to  Code 
standards  and  the  fuse  receptacles  are  intended  for  standard 
fuses.  Rus-bars  as  well  as  the  necessary  lugs  are  also  procur- 


FIG.  2. — DOUBLE  PANEL  CIRCUIT  PARTS  WITH  PLUG  FUSES. 


new  and  additional  features,  and  the  ether  takes  tne  place  of 
the  connecting  wire. 

Upon  the  finish  of  the  regatta  the  telephone  apparatus  from 
the  “Thelma”  and  the  Put-in- Ray  shore  station  was  shipped 
to  I'oledo,  where  it  is  the  intention  of  the  Radio  Telephone 
Company  to  install  it  permanently,  where  it  can  be  in  com- 


FIG.  3. — COMPLETE  LUC. 

able  so  that  complete  unmounted  panel  parts  can  be  obtained. 
The  panel  circuits  are  arranged  for  125  volt,  two  to  two  or  three 
to  two  wire  circuits  and  for  250  volt,  two  to  two  wire  circuits. 
Open  link,  plug  and  standard  enclosed  fuse  panel  circuit  parts 
are  made.  Lugs  are  carried  for  No.  5  and  for  larger  wire  and 
bus-bar  copper  having  various  cross  sections. 


A  Miniature  Telephone. 

Telephone  operators,  as  is  well  known,  use  to  a  large  extent 
what  are  called  main  telephones,  carried  in  front  of  the  ear  by 
means  of  a  spring  surrounding  the  head.  Ry  the  use  of  these 
telephones,  both  hands  being  disengaged,  the  speed  of  operation 
of  telephone  exchanges  is  greatly  increased,  as  much  time  would 
be  lost  in  approaching  a  telephone  receiver  to  the  ear.  How¬ 
ever,  these  telephones  show  some  disadvantages,  making  their 
use  rather  inconvenient.  On  one  hand  the  apparatus  is  fairly 
heavy,  so  as  to  become  troublesome  after  some  time’s  wear¬ 
ing,  while  on  the  other  the  pressure  of  the  spring  is  bound  to 
produce  considerable  uneasiness. 

In  order  to  eliminate  these  drawbacks  experiments  have  been 
recently  commenced  at  the  Stockholm  Royal  Telephone  Ex¬ 
change  with  a  miniature  telephone,  which  is  calculated  for  be¬ 
ing  inserted  into  the  outer  duct  of  the  ear,  being  kept  there 
permanently  without  any  inconvenience  after  once  being  fitted. 
The  conductor  is  preferably  arranged  behind  the  ear  in  the 
shape  of  an  ordinary  eyeglass  string. 

FIG.  2.  WIRFJ.ESS  telephone  EQUIPMENT  ON  YACHT  THELMA.’  Xhe  miniature  telephone  comprises  a  hard  steel  cylinder,  which 
immicatioii  witli  other  wireless  telephone  sets  to  be  installed  is  so  magnetized  as  to  place  one  of  its  poles  in  the  annular  rim 

on  vessels  sailing  Lake  Erie.  The  Great  Lakes  offer,  perhaps,  to  which  the  membrane  is  applied.  The  other  magnet  pole  is 

the  most  promising  field  anywhere  in  the  world  for  the  first  located  in  front  of  the  middle  of  the  membrane,  viz.,  at  the 

general  application  of  this  new  invention  to  the  needs  of  a  end  of  the  iron  core  of  an  electromagnet  situated  in  the  interior 

merchant  marine.  an<l  it  is  the  intention  of  the  company  to  of  the  cylinder.  Ry  the  magnetic  circuit  thus  constituted  ex- 

at  once  enter  this  promising  field.  treinely  satisfactory  effects  are  ensured  with  the  use  of  a  single 
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electromagnet.  On  the  other  side  of  the  membrane  is  attached  a 
lid  bearing  an  ebonite  e-xtension,  the  sliape  of  which  is  adapted 
to  the  shape  of  the  ear. 

The  miniature  telephone  is  constructed  on  plans  by  K.  Erics¬ 
son  in  the  Swedish  telegraph  workshops.  This  apparatus  is  also 
adapted  for  the  use  of  partly  deaf  people.  The  telephone  is 
carried  without  any  inconvenience  and  is  practically  invisible 
in  the  ear,  the  microphone  being  worn  in  a  fitting  on  the  breast. 
A  dry  cell  and  an  induction  coil  are  carried  in  the  pocket. 

Tregoning  Electric  Light  Specialties. 

The  accompanying  illustrations  show  three  specialties  of  the 
Tregoning  Electric  Manufacturing  Company  of  Cleveland,  Ohio. 
Fig.  I  shows  a  separable  attachment  plug  whose  object  is  to 
provide  a  means  whereby  a  ready  connection  may  be  had  for 
heating  devices,  dental  appliances,  motors,  etc.  To  protect  the 
device  and  also  the  fixture  to  which  it  may  be  attached,  a  separ¬ 
able  cap  is  provided  so  that  if  the  cord  is  subjected  to  strain 
the  cap  severs  connection  from  the  plug  proper.  Such  a  con- 


FIG.  1. — SEPAKAULE  AT-  FIG.  2. — CLEAT  FUSIBLE  ROSETTE. 


TACHMENT  PLUG. 

dition  occurs  quite  frequently  in  practice,  as  for  instance,  where 
desk  lamps  are  connected  to  a  circuit  by  means  of  a  plug.  The 
separable  cap  also  eliminates  the  frequently  occurring  annoy¬ 
ance  of  cord  twisting.  The  cap  terminals  permit  of  circuit 
polarity  being  changed  without  disconnecting  the  cord  in  the 
cap.  A  fusible  rosette  is  shown  in  Fig.  2.  In  this  device,  ample 
space  is  provided  for  cord  knot  and  fuse  links.  There  is  also 
a  long  break  space  which  precludes  the  possibility  of  arcing  at 
the  points  of  contact  when  the  cap  is  being  'removed.  .\  very 


FIG.  3. — BATTERY  CONNECTOR. 


useful  device  known  as  the  “lobster  claw”  battery  connector  is 
shown  in  Fig.  3.  This  simple  device  is  provided  with  phosphor 
bronze  springs  and  is  designed  to  effectually  prevent  loose 
battery  connections,  so  common  on  automobiles,  naphtha 
launches,  etc.  No  thumb  nuts  are  necessary  on  the  binding 
posts,  the  connector  being  attached  to  the  battery  terminal  by 
simply  compressing  the  springs. 

Small  Types  of  Storage  Battery. 

The  problem  of  furnishing  storage  batteries  for  work  in 
which  small  amounts  of  energy  are  required,  as  in  operat¬ 
ing  police,  fire  alarm,  railway  signals,  telegraph  and  private 
telephone  exchanges  and  the  like  has  been  solved  in  the  novel 
design  introduced  recently  by  the  Gould  Storage  Battery  Com¬ 
pany,  New  York  City,  and  termed  the  Gould  tandem  couple 
type  cell. 


The  essential  characteristic  of  this  cell  is  that  the  plates  are 
set  end  to  end  in  each  cell,  one  positive  plate  and  one  negative 
plate  only  in  each  glass  jar.  This  differs  from  the  old  method 
of  placing  plates  side  by  side  in  the  jar  or  tank  where  the 
charging  and  discharging  took  place  from  one  side  of  each 
plate  only;  which  produced  a  tendency  toward  buckling  and 
caused  the  wear  and  tear  to  take  place  on  one  side  only. 

With  the  plates  placed  end  to  end,  the  discharge  takes  place 
from  both  sides  of  the  plate  and  from  practically  all  parts  of 
the  plates  at  once,  as  the  current  rate  is  very  low  for  this  class 
of  work.  This  construction  eliminates  the  chance  of  grounding 
or  short  circuit  between  plates  for  which  there  is  more  or  less 
chance  when  plates  are  placed  side  by  side. 

A  striking  advantage  of  this  new  design  is  that  the  removal 
of  any  couple  for  inspection,  cleaning  or  renewal  is  not  at¬ 
tended  Iw  the  unbolting  of  ccmnections,  sawing  of  lead,  the 
lead  burning  outfit,  etc.  d  be  positive  plate  of  one  cell  is  lead- 
burned  to  the  negative  of  the  next  cell,  no  bolted  connections 
being  used  whatever  except  at  the  end  of  the  rows.  This  in¬ 
sures  perfect  contact  between  all  the  cells  and  eliminates  all 
chance  of  the  circuits  being  interrupted  on  account  of  poor  con¬ 
nections — a  point  of  considerable  importance,  especially  in  fire 
alarm  work. 

This  method  of  grouping  at  the  same  time  greatly  facilitates 
the  replacing  of  any  couple  with  the  minimum  possible  inter¬ 
ruption  to  the  circuit,  the  changing  of  all  groups  in  the  set 
being  a  matter  of  only  a  few  minutes  as  there  are  practically 
no  connections  to  unbolt  and  positively  no  separators  to  re¬ 
move  and  replace.  This  method  has  done  away  with  the  use 
of  separators  for  this  class  of  work,  cheapens  and  simplifies 
the  construction  of  and  use  of  the  small  type  of  storage  battery. 

Data  on  the  Westinghouse  Organization. 

Mr.  George  Westinghouse,  president  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  addressed  a  letter  to 
stockholders,  in  which  he  comments  upon  the  efficiency  of  the 
managers  and  officers  of  the  corporation.  He  refers  to  the 
work  of  Vice-President  Herr;  Second  Vice-President  Osborne; 
Vice-President  McFarland ;  Engineers  Scott,  Lamme,  Davis, 
Storer  and  others;  Treasurer  T.  W.  Siemon;  General  Auditor 
J.  C.  Bennett  and  Purchasing  Agent  W.  J.  Longmore  and  their 
assistants.  He  says ;  “In  the  annual  report  the  affairs  of  your 
company  are  dealt  with  at  length.  From  the  favorable  com¬ 
ments  already  made  by  the  press  throughout  the  country  and 
by  many  stockholders,  your  managers  trust  they  have  met  the 
expectations  of  all  of  those  who  are  interested  in  any  manner  in 
the  continued  prosperity  of  the  company.  In  its  infancy  your 
business  occupied  a  space  having  less  than  100  square  feet  of 
surface.  To-day  it  is  carried  on  in  the  most  complete  work¬ 
shops  ever  constructed,  having  a  floor  area  of  over  seventy-five 
acres  and  employing  23,000  operatives. 

“Twenty  years  ago,  when  your  business  started,  there  were 
no  managers,  officers,  or  engineers  familiar  with  the  class  of 
business  which  was  then  wholly  unknown,  and  these  had  to  be 
developed.  The  managers,  officers,  and  engineers  now  in  your 
employ  would  make  a  full  regiment  of  active,  earnest  skillful 
soldiers,  possessed  of  technical  and  business  knowledge  of  the 
highest  order,  fully  competent  to  carry  forward  a  business 
which  has  really  only  begun. 

“The  Westinghouse  Electric  &  Manufacturing  Company,  re¬ 
lief  department  has  a  present  membership  of  about  3,400.  Medi¬ 
cal  attention  is  given  each  day  to  from  75  to  100  covering  sick¬ 
ness,  accident  cases  and  redressings  of  prior  injuries.  About 
30  per  cent  of  those  reporting  as  sick  are  found  to  be  entitled 
to  benefits.  Present  sick  and  accident  benefits  aggregate  $1,000 
per  month,  while  the  income  from  premiums  is  about  $2,500 
per  month. 

“During  the  past  ten  years  your  company  has  had,  besides 
customers,  thousands  of  visitors  from  all  parts  of  the  world, 
many  of  whom  hdve  been  sent  by  foreign  governments  to  study 
with  care  the  extensive  developments  which  have  resulted  in 
the  manufacture  of  electrical  and  mechanical  apparatus  on  so 
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extensive  a  scale.  The  letters  and  commendations  of  these 
visitors  have  been  most  gratifying,  especially  because  of  the 
very  frequent  references  to  the  superior  character  of  your  em¬ 
ployees  and  the  facilities  provided  for  them,  with  the  conse¬ 
quent  result  that  your  product  has  always  been  spoken  of  in  the 
very  highest  terms. 

"It  has  been  frequently  said  by  those  who  have  studied  the 
business  of  the  various  Westinghouse  companies  that  their 
general  co-operation  for  a  common  benefit  could  be  made  a 
p<nver  of  the  very  highest  importance.  During  the  past  few 
years  there  has  been  developed  a  spirit  of  co-operation  which 
has  resulted  in  greatly  spreading  the  influence  of  these  organ¬ 
izations.  'I'liis  can  be  made  still  more  effective  by  each  share- 
iiolder  in  the  several  companies  also  taking  an  active  interest  in 
this  important  work." 


Electric  Cigar  Lighters. 

'J'he  Hesseltric  electric  cigar  lighter  illustrated  herewith  is 
one  of  those  handy  little  contrivances  which  central  stations 
can  push  to  good  advantage  among  their  customers..  It  is 
a  consumer  of  electrical  energy  and  at  the  same  time  affords 
an  opportunity  of  lighting  cigars  much  cheaper  than  the  use  of 
matches.  The  user  simply  removes  a  lamp  from  the  socket, 
inserts  the  plug  and  it  is  ready  for  service.  The  manufac¬ 
turers  claim  that  they  provide  1500  "lights"  for  one  cent;  and 
from  our  own  experience,  having  had  one  in  use  for  some 
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months  past,  the  manufacturer’s  claim  seems  to  be  thoroughly 
within  the  bounds  of  truth.  It  has  a  lighting  disk  which  the 
user  can  readily  insert.  1  he  cap  is  made  of  colored  porce¬ 
lain,  the  body  of  oxidized  brass  and  the  handle  of  hard  com- 
[Kisition  rubber,  the  whole  appliance  having  a  suggestive  out¬ 
ward  resemblance  to  a  telephone  receiver.  It  works  on  either 
alternating  or  direct  current  and  is  made  for  any  voltage 
from  10  to  133  volts.  It  is  furnished  in  a  variety  of  artistic 
styles  to  match  any  decorative  scheme  and  it  is  made  by  the 
Hesseltric  Lighter  Company,  Scranton,  Pa. 

Belted  and  Geared  Motors  in  Paint  Factory. 

1  he  paint  grinding  machinery  of  a  large  Western  manu¬ 
facturer  of  pigments,  the  Wadsworth-Howland  Company,  of 
Chicago,  has  for  some  months  past  been  ojierated  by  means  of 
forty-odd  .\llis-Chalmers,  3-phase,  60-cycle,  220-volt,  belted- 
induction  motors,  ranging  from  i  horse-power  to  30  horse- 
jiower,  all  of  which  are  suspended  from  the  ceiling.  The  motors 
are  at  jiresent  ojierated  by  electrical  energy  purchased  from  the 
hK'al  lighting  company,  although  a  loo-kw  engine  driven  alter¬ 
nator  is  available  for  use  if  necessary.  In  order  to  ascertain  the 
exact  difference  in  ptTwer  consumption  between  belted  and 
geared  motors,  and  the  relative  efficiencies  of  the  two  methods. 


L  WORLD. 

a  test  was  made  on  one  of  the  paint  grinders,  and  the  power 
actually  consumed  was  accurately  measured,  using  first  a  belted 
.\llis-Chalmers  motor,  and  second  a  geared  motor  of  another 
design. 

The  mill  on  which  the  tests  were  made  is  used  for  grinding 
yellow  ochre,  after  it  has  passed  through  a  mixer.  The  machine 
consists  of  two  pairs  of  mill  stones  about  30  in.  diameter, 
each  mounted  with  a.xis  vertical.  The  lower  stones  of  each  pair 
revolve  while  the  upper  stones  are  fixed.  One  pair  of  stones 
is  located  in  front  of,  and  below  the  other,  so  that  the  paint 
discharged  from  the  upper  pair  will  drop  into  the  hopper  of  the 
lower.  The  fi.xed  stones  are  fastened  to  the  frame  of  the  mill 
while  the  lower  revolving  stones  are  carried  on  the  ends  of 
vertical  shafts  connected  together  by  spur  gearing  and  driven 
from  the  main  shaft  by  a  bevel  gear  and  pinion.  The  main 
shaft  runs  at  a  speed  of  approximately  132-136  r.  p.  m.,  and 
with  the  present  belted  outfit  is  provided  with  tight  and  loose- 
belt  pulleys.  The  mill  is  driven  from  a  small  countershaft  lo¬ 
cated  directly  above  the  main  shaft,  the  motor  being  suspended 
from  the  ceiling  and  located  about  10  feet  from  the  counter¬ 
shaft. 

Paint  mixed  with  linseed  oil  is  fed,  from  a  mixer,  into  the 
upper  pair  of  stones,  and  after  passing  through  them  is  dis¬ 
charged  into  the  lower  pair.  The  process  is  continuous,  and 
when  the  mill  is  first  started,  it  requires  considerably  more 
power  than  after  an  hour  or  so,  when  the  stones  have  become 
heated  and  the  paint  more  easy  flowing.  The  power  required 
also  depends  on  the  rate  of  feed,  and  the  setting  of  the  stones. 

Each  of  these  grinders  is  provided  with  an  individual  10  hp 
belted  motor  running  at  approximately  1130  r.  p.  m.  at  full 
load,  and  equipped  with  a  type  “A”  potential  starter.  The  fol¬ 
lowing  tests  were  made :  first,  motor  running  idle  with  belt  off. 
Second,  mqtor  running  belting  and  countershaft,  mill  belt  on 
loose  pulley.  Third,  motor  running  mill  and  grinding  paint. 

In  tests  one  and  two,  readings  of  volts,  amperes  and  watts 
were  taken,  Weston  instruments  being  used  for  measuring 
volts  and  watts.  Current  was  measured  by  a  Thompson 
ammeter,  which  had  a  range  of  only  15  amperes,  and  hence 
was  not  available  for  load  readings.  In  test  three,  indicating 
wattmeter  readings  were  taken  at  the  begnning,  and  end  of 
the  test,  and  in  addition  thereto  a  Fort  Wayne  polyphase 
watt-hour  meter,  installed  by  the  lighting  company,  was  placed 
in  circuit  to  record  the  total  watt-hours  during  the  run.  .\ 
four-hour  run  was  made,  the  mill  being  cold  when  started. 


I).\T.\  OF  TKST.S. 

Pelted.  Cleared. 

atts  (motor  running  idle) .  600  400 

Watts  (motor  running  belt  and  countershaft) .  900  . 

Watts,  motor  running  mill  (beginning  to  run) . 10.300  1^.300 

Watts,  motor  running  mill  (end  of  run) .  7,ioo  S.joo 

Kilowatt  hours  for  4  hours’ run  (from  watt-hour  meter). .  26  2R.5 

Total  weight  of  paint  ground,  pounds .  ^<6.75  73.5 

.Average  power  factor .  90  80 


It  would  appear  that  the  geared  slow-speed  mtdor,  instead  of 
saving  energy,  actually  requires  about  10  per  cent  more  energy 
than  the  belt  drive.  On  a  longer  run,  the  showing  of  the 
geared  motor  might  be  improved  somewhat  because  the  over 
load  period,  during  which  this  motor  has  a  low  efficiency,  would 
then  be  a  smaller  part  of  the  total.  It  will  be  noted  that  the 
amount  of  paint  ground  with  the  geared  motor  was  less  than 
with  the  belted  showing  that  the  greater  energy  consumption 
was  not  due  to  any  increase  in  the  amount  of  paint  fed  into 
the  mill. 

The  geared  motor  must  necessarily  be  run  at  slower  speed 
than  the  belted,  and  a  slow-speed,  60-cycle  motor  of  small  out¬ 
put  is  inferior  in  electrical  performance  to  a  higher-speed 
belted  machine.  Its  no-load  losses  may  be  less  than  for  the 
belted  motor  as  in  the  present  test,  but  its  efficiency  at  or  near 
full  load  will  be  lower. 

The  lower-power  factor  of  the  slow-speed  motor  is  not  a 
great  objection  where  energy  is  supplied  from  a  large  system, 
since  energy  is  measured  by  watt-hour  meters.  If,  however,  the 
motors  were  at  any  time  operated  from  the  customer’s  isolated 
plant,  the  lower-power  factor  would  be  a  decided  disadvantage, 
as  the  current  output  of  the  generator  is  limited. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 

Til  10  WEEK  IX  TRADE. — Trade  reports  from  all- leading 
centers  were  uniformly  good.  Crops,  particularly  corn  and 
cotton,  showed  further  improvement  and  there  was  freer 
buying  for  fall  at  leading  southwestern  markets.  In  some  lines 
of  wholesale  trade,  such  as  cotton  dry  goods,  the  activity  mani¬ 
fested  is  still  notable,  considering  the  long  spell  of  preceding 
buoyant  buying,  but  other  lines  display  more  quiet ;  and  in  iron 
and  steel,  while  production  is  of  record  proportions  and  orders 
ahead,  are  heavy,  new  buying  of  both  crude  and  finished 
products  is  less  active  than  a  year  ago  at  this  time,  with  price 
concessions  more  readily  obtainable.  In  some  lines  of  trade, 
while  buying  is  free  and  active,  there  is  in  evidence  some  con¬ 
servatism  as  regards  the  future.  In  the  case  of  cotton  goods, 
the  mill  men  themselves  are  advising  against  overbuying.  In 
the  East  business  in  foundry  pig  iron  improved  a  little,  but  on 
the  whole  the  markets  are  listless,  and  prices  are  lower  both 
for  spot  and  future  deliveries.  Structural  material  is  in  fair 
demand,  but  a  number  of  contracts  are  being  held  up  on  the 
theory  that  price  concessions  will  be  made  by  the  sellers. 
Xew  business  in  steel  rails  is  fairly  good,  though  activity  is 
confined  to  Chicago.  Demand  for  plates  for  shipbuilding  is 
quite  good.  Steel  bars,  wire  and  merchant  pipe  are  active.  .\n 
order  for  several  thousand  tons  of  structural  steel  for  the 
uptown  power  house  at  201st  Street  of  the  Xew'  York  Edison 
Company  was  given  out  last  week.  An  order  for  1000  steel 
cars  has  been  placed  with  a  Western  concern  and  it  is  estimated 
that  al)Out  20,000  tons  of  structural  shapes  will  be  require<l. 
Copper  is  weaker,  the  closing  quotations  being  20  ^  21c.  for 
lake ;  19.50  (a  20c.  for  electrolytic,  and  20  @  20^c.  for  casting 
stock.  Copper  e.xports  in  July  were  14,646  tons,  1547  tons  less 
than  in  June,  and  5663  less  than  in  July  last  year.  In  the 
seven  months  from  January  i,  copper  exports  have  been  96.229 
tons,  comparing  with  120.074  tons  in  the  corresponding  period 
last  j'ear.  Railway  earnings  in  July  were  9  per  cent  larger 
than  in  July  of  last  year,  and  the  net  earnings  of  30  roads  for 
June  show  an  increase  of  11.97  per  cent.  Bradstrcct's  reports 
731  business  failures  during  July  with  liabilities  of  $12,499,491, 
being  increases  of  3.8  and  73  per  cent  respectively  over  July, 
1906.  The  number  of  failures  during  the  week  ended  Aug.  i 
was  142,  against  155  in  the  preceding  week  and  170  in  the 
corresponding  week  last  year. 

STONE  &  WEBSTER  OFFICE  HUILDrXC.— The  expand¬ 
ing  business  of  the  Stone  &  Webster  organization  in  Boston 
has  led  to  the  purchase  of  a  modern  eight-story,  fire-proof 
building  at  147  ^iilk  Street  in  the  name  of  the  Stone  &  Webster 
Engineering  Corporation,  which  will  be  occupied  exclusively 
by  the  purchasers.  The  building  is  located  centrally  in  the 
business  district  of  the  city,  diagonally  opposite  the  Exchange 
Club  and  close  to  tne  offices  of  the  American  Telephone  & 
Telegraph  Company  and  the  Boston  Elevated  Railway  Com¬ 
pany.  The  firm  of  Stone  &  Webster  will  occupy  the  first  four 
floors  while  the  engineering  corporation  will  occupy  the  four 
upper  stories,  aggregating  13,000  square  feet.  On  the  fifth 
floor  will  be  the  executive  offices,  construction  and  accounting 
department,  with  the  engineering  department  on  the  sixth, 
purchasing  and  mailing  on  the  seventh  and  drafting  on  the 
eighth.  The  corporation  now  occupies  a  floor  of  Sow  square 
feet  at  84  State  Street.  During  the  year  ending  May  i,  the 
corporation  expended  on  construction  work  over  $4,800,000, 
and  has  now  on  its  books  agreements  calling  for  the  expenditure 
of  $4,000,000  additional.  The  main  reason  for  the  existence  of 
the  engineering  organization  of  the  firm  is  to  keep  together 
for  the  benefit  of  the  Stone  &  Webster  companies  a  force  of 
men  specially  trained  in  all  the  branches  of  engineering  and 
construction  so  that  this  work  can  be  done  for  the  companies 
and  other  clients  more  rapidly  and  at  less  expense  than  by  local 
managements. 

BRILLIANT  ELECTRIC  COMPANY.— The  annual  meet¬ 
ing  and  conference  of  the  sales  force  of  The  Brilliant  Electric 
Company  was  held  in  the  offices  in  Cleveland  during  the  week 


commencing  July  29  under  the  presidency  of  Mr.  E.  J.  Kulas, 
general  manager  of  the  company.  In  addition  to  the  regular 
members  of  Mr.  Kulas’  staff  a  number  of  salesmen  of  jobbing 
houses  which  handle  Brilliant  lamps  were  present.  The 
banquet  on  Monday  evening  at  the  Colonial  Hotel  which  was 
attended  by  26  men  was  greatly  enjoyed  as  was  the  outing 
trip  to  Put-in-Bay  the  following  day.  In  addition  to  Mr. 
Kulas  the  following  men  took  this  trip :  C.  F.  Koepge,  E.  O. 
Hennecke,  F.  Harshaw.Jr.,  H.  B.  Parke.  M.  G.  Campbell,  G.  (). 
Durfee,  W.  E.  Groves,  1).  W.  Hopper,  M.  C.  Jones,  C.  11. 
Cudmore,  C.  R.  Foster,  M.  H.  Nason.  At  the  conclusion  of  the 
conference  on  Thursday,  Mr.  Kulas  was  presented  with  a 
beautiful  walrus-covered  suit  case,  decorated  with  his  initials  in 
sterling  silver.  This  speaks  volumes  for  Mr.  Kulas’  popularity 
with  his  salesmen. 

B.ATTLE  CREEK  POWER. — An  erroneous  report  has  been 
circulated  that  the  Battle  Creek  Power  Company  has  stopped 
work  on  its  130-ft.  dam  on  Battle  Creek,  east  of  Cottonwood, 
riie  Battle  Creek  Power  Company  is  a  corporation  subsidiary 
to  the  Northern  California  Power  Company,  of  Redding.  The 
report  probably  originated  in  the  fact  that  the  company  did  lay 
off  fifty  Greeks  three  weeks  ago.  They  were  working  on  a  ditch 
and  the  company  suspended  that  part  of  the  work  until  rights 
of  w'ay  law'suits  are  settled.  In  the  meantime,  the  Northern 
California  Power  Company  has  installed  electrical  machinery 
for  continuing  the  work  on  the  dam  itself.  The  rock  quarries 
have  been  opened,  railroad  laid,  transformers  set  up,  power  line 
connection  made  and  200-hp  motors  installed.  The  Northern 
California  Power  Company  will  have  great  need  of  the  new 
Battle  Creek  plant  when  the  Heroult  electrical  iron  smelter 
runs  steadily.  That  plant  alone  will  use  2000  horse-power. 

GROWTH  AT  FARIBAULT,  MINN.— The  Faribault  Gas 
&  Electric  Company  has  recently  placed  an  order  wdth  the 
General  Electric  Company  for  latest  type  three-phase  generators, 
transformers,  switchooards,  etc.,  making  the  plant  thoroughly 
modern  and  up-to-date.  A  local  correspondent  says:  “The  city 
is  now  paying  $415  a  month  for  lighting  the  streets.  The 
stock  of  the  Polar  Star  Company  is  now  owned  by  the  receiver 
of  the  First  National  Bank  of  Faribault,  who  has  been  unable 
to  dispose  of  the  plant  for  more  than  the  bonded  indebtedness. 
The  machinery  is  of  an  obsolete  type  and  pretty  well  worn  out.’’ 
.\n  aldermanic  committee  was  appointed  not  long  ago  to  con¬ 
sider  taking  over  the  system  for  a  municipal  plant. 

WF2STINGHOUSE  ORDERS. — It  is  stated  from  Pittsburgh 
that  during  the  past  twenty  days  there  has  been  an  increase  in 
the  orders  received  by  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company  for  large  apparatus,  with  an  increasing  number 
of  inquiries  from  all  parts  of  the  country  which  indicates  a 
cessation  of  the  halting  period  which  has  been  somewhat  in 
evidence  for  the  past  three  months.  The  orders  which  have 
been  received  have  been  of  an  exceptionally  good  character, 
taken  at  advanced  prices,  and  will  probably  exceed  the  July 
shipments. 

PL.VNT  EXTENSION. — Mr.  Robert  Ferris,  manager  of  the 
Yankton  Light,  Heat  &  Power  Company,  South  Dakota,  writes 
us  that  they  are  proposing  to  change  from  125  to  60  cycles,  and 
to  establish  a  day  service  for  the  purpose  of  developing  a  power 
load.  They  expect  to  push  small  motors,  as  well  as  heating 
and  cooking  devices,  and  expect  a  good  sale  of  fans  next  year. 
They  also  think  favorably  of  installing  gas  producers  and 
engines  or  crude  oil  engines.  They  will  be  glad  to  hear  from 
manufacturers  in  all  these  lines. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUF.ACTUR- 
ING  COMPANY,  has  received  through  G.  &  O.  Braniff  & 
Company,  agents  for  the  former  company  in  Mexico,  an  order 
for  one  of  the  electrical  equipments  of  the  tramways  built  by 
the  Vera  Cruz  Light,  Power  &  Tramway  Company.  Vera 
Cruz  is  the  second  city  in  Mexico  to  he  electrified. 

SOUTH  AFRICAN  MARKET.— It  is  stated  from  South 
.\frica  that  the  Rand  gold  mining  requirements  for  electrical 
machinery  and  equipment  are  very  heavy  at  the  present  time. 
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NATURE  OF  EXPORTS. — More  than  three-quarters  of  a 
billion  dollars’  worth  of  manufactures  passed  out  of  the  ports 
of  the  United  States  in  the  fiscal  year  just  ended.  To  foreign 
countries  alone  the  total  was  $740,000,000,  while  to  the  non¬ 
contiguous  territories  of  the  United  States  the  value  of  manu¬ 
factures  sent  was  $40,000,000,  thus  bringing  the  grand  total  to 
considerably  more  than  $750,000,000,  against  less  than  $250,000,- 
000  a  dozen  years  ago.  Of  this  $750,000,000  worth,  practically 
two-thirds  went  in  finished  form  ready  for  consumption  and 
practically  one-third  in  partially  manufactured  form  for  further 
use  in  manufacturing.  The  figures  of  the  bureau  of  statistics. 
Department  of  Commerce  and  Labor,  just  completed  for  the 
fiscal  year  1907,  shows  that  of  the  $740,000,000  worth  of  manu¬ 
factures  exported  to  foreign  countries,  $480,000,000  were  manu¬ 
factures  ready  for  consumption  and  $260,000,000  manufactures 
for  further  use  in  manufacturing,  while  of  the  $40,000,000  worth 
of  manufactures  sent  to  the  non-contiguous  territories,  practi¬ 
cally  all  went  in  the  finished  form.  Finished  manufactures  ex¬ 
ported  show  an  increase  of  about  $20,000,000  over  last  year 
and  $267,000,000  over  1897,  a  decade  earlier,  while  manufactures 
for  further  use  in  manufacturing  show  an  increase  of  $34,000,000 
over  last  year  and  of  $162,000,000  over  1897.  Of  this  $740,- 
000,000  worth  of  manufactures  sent  to  foreign  countries  in 
1907,  $181,000,000  was  iron  and  steel  manufactures;  $89,000,000, 
manufactures  of  copper;  $80,000,000,  manufactures  of  wood; 
$78,000,000  mineral  oil ;  $45,000,000,  leather  and  manufactures 
0/ ;  $32,000,000,  cotton  manufactures ;  $27,000,000,  agricultural 
implements;  $22,000,000,  naval  stores;  $21,000,000,  cars  and  car¬ 
riages;  $18,000,000,  chemicals,  drugs  and  medicines;  $15,000,000, 
scientific  instruments;  $10,000,000,  paper  and  manufactures  of; 
$9,000,000,  paraffin  and  paraffin  wax ;  $7,000,000,  India  rubber  and 
manufactures  of ;  $7,000,000,  furs  and  fur  skins ;  while  the  remain¬ 
ing  $100,000,000  worth  is  made  up  of  miscellaneous  manufactures, 
chiefly  in  the  finished  form.  Iron  and  steel  manufactures  form 
by  far  the  largest  single  item  in  the  year’s  exportations  of 
manufactures,  the  total  value  of  this  single  group  being,  as 
above  indicated,  $181,000,000  against  $161,000,000  last  year,  and 
of  this  tot'al,  practically  85  per  cent  went  in  finished  form  ready 
for  consumption.  Copper  forms  the  next  largest  item,  amount¬ 
ing  to  89  million  dollars,  of  which  a  large  proportion  went  in 
the  partially  manufactured  form  of  pigs,  bars  and  ingots, 
and  of  this  89  million  dollars’  worth  of  copper  exported,  prob¬ 
ably  35  millions  went  to  Europe. 

ORDERS  FOR  CABLE. — A  quotation  in  this  department 
last  week  from  the  bulletin  of  the  National  Conduit  &  Cable 
Company,  has  excited  some  comment  as  not  being  quite  in 
accord  with  the  facts.  The  bulletin  said:  “The  kernel  of  the 
situation,  as  we  understand  it,  lies  in  the  present  unsatisfactory 
condition  of  the  money  and  bond  markets.  No  permanent  im¬ 
provement  can  be  looked  for  until  it  becomes  possible  to  finance 
new  enterprises  with  greater  facility  than  can  be  done  at  present. 
The  trouble  is  not  with  the  price  of  copper  per  se,  but  the  root 
of  the  difficulty  is  traceable  to  the  inability  of  various  utility 
corporations  to  secure  the  necessary  funds  against  bonds  where¬ 
by  the  money  can  be  raised  for  executing  contemplated  im¬ 
provements.  \  curtailment  of  business  would  send  money  into 
other  channels,  and  investment  funds  w'ould  gradually  become 
available  for  purchase  of  bonds,  and  with  a  ready  market  for 
the  latter  work  already  mapped  out  could  be  taken  up  and 
carried  through  successfully.”  This  is  quite  emphatically  de¬ 
nied  by  certain  well  informed  critics,  who  say  that  heavy  orders 
for  cable  have  been  held  back  by  some  of  the  largest  traction 
and  lighting  interests  during  the  past  year  because  the  cable 
manufacturers  have  put  prices  up  to  an  inordinate  height,  by 
means  of  their  pool,  and  have  not  been  satisfied  with  a  fair 
advance.  It  is  claimed  that  the  increase  in  price  is  three  or 
four  times  what  is  necessary  and  justifiable.  In  fact,  if  the 
assertions  that  reach  us  are  warranted,  the  price  has  swung 
from  a  very  moderate  profit  to  an  extravagant  one,  and  the 
large  consumers  simply  will  not  stand  for  it.  A  rather  tense 
situation  seems  to  be  developing,  and  some  of  the  more 
strenuous  traction  and  lighting  men  talk,  somewhat  vaguely,  of 
a  cable  plant  of  their  own.  Meantime,  we  are  .satisfied  from 
the  data  and  information  in  our  possession  that  orders  of 
considerable  magnitude  are  being  held  off  the  market,  and  will 
he  held  indefinitely,  not  because  of  any  money  stringency,  but 
because  the  seller  and  purchaser  are  far  from  finding  a  point 
of  accord,  where  they  can  do  business. 

RAILWAY  EQUIPMENT.— The  July  business  of  the 
Westinghouse  Electric  Company  was  considerably  above  the 


average.  The  last  information  from  East  Pittsburg  stated  that 
the  railway  department  alone  showed  a  record  for  orders  booked 
approximating  about  $2,500,000.  Among  thfcse  were  two  of 
more  than  ordinary  importance.  The  Brooklyn  Rapid  Transit 
Company  contracted  for  400  electric  railway  motors,  200  of 
which,  of  200-hp  each,  are  for  the  elevated  railway  cars,  while 
the  others,  of  60-hp  each,  will  be  surface  car  equipment. 
In  connection  with  the  elevated  car  equipment,  the  com¬ 
pany  will  also  furnish  the  Westinghouse  multiple  unit  con¬ 
trol.  The  other  large  order  comes  from  the  Schoepf  interests 
of  Cincinnati,  which  control  one  of  the  largest  urban  and  inter- 
urban  electric  railway  systems  in  this  country,  operating  cars 
in  eastern  and  central  Ohio  and  southern  Indiana.  This  order 
includes  a  complete  equipment  of  electrical  apparatus  for  24 
sub-stations,  consisting  of  rotary  transformers  and  switchboard 
appliances,  as  well  as  four  Westinghouse  turbo-generators 
aggregating  26,000  horse-power. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— There  was  less  activity 
in  stock  speculation,  opinion  being  adversely  influenced  by  firm 
money  here  and  abroad,  attacks  on  corporations,  and  the 
failure  of  dividend  increases  and  phenomenal  earnings  like 
those  of  the  United  States  Steel  Corporation  to  stimulate 
interest  in  stocks.  Th«  quarterly  report  of  the  United  States 
Corporation  showing  record-breaking  earnings  practically  fell 
flat,  the  effect  on  the  steel  stocks  being  of  the  slightest  kind. 
What  seemed  to  influence  the  market  chiefly  in  connection  with 
the  steel  statement  was  the  additional  announcement  that  since 
July  I  there  has  been  a  marked  falling  off  in  the  volume  of 
new  orders  received.  A  circumstance  which  contributed  more 
or  less  to  weaken  the  market  was  a  further  lowering  of  specu¬ 
lative  copper  prices,  which  was  held  to  indicate  that  considerable 
concessions  must  yet  be  made  in  the  price  of  the  metal  by  the 
large  producers  before  they  can  count  upon  receiving  an  in¬ 
creased  volume  of  orders.  Discussion  was  heard  throughout  the 
street  in  regard  to  the  complications  growing  out  of  the  North 
Carolina  passenger  rate  law  and  the  surrender  by  the  Southern 
Railway  and  others  to  the  state  authorities,  this  being  reflected 
by  the  very  heavy  tone  of  Southery  Railway  stocks.  Electric 
stocks  are  all  lower  and  little  business  was  done.  The  curb 
market  was  very  dull,  prices  dropped,  but  rallied  slightly  at 
the  close.  Following  are  the  closing  quotations  of  Aug.  6: 

NEW  YORK. 

.July  30  .\ug.  6  _  July  30  .\ug.  6 

Allis-Calmers  Co .  lo'/i  19.  General  Electric . >38 14  132 

.Mlis-Calniers  pfd .  26 26  Hudson  River  Tel . —  — 

Am.  Dist.  Tel . —  —  Interborougji  Met.  coni.  i.sH  '454 

American  Locomotive..  5854  56  Interborough  Met.  pfd.  44  41 

Amer.  Locomotive  pfd..  104^2  'o.s  Mackay  Cos .  6854  68 

American  Tel.  &  Cable.  75  75  Mackays  Cos  pfd .  6654  6654 

American  Tel.  &  Tel...  105  —  Marconi  Tel .  —  — 


Brooklyn  Rapid  Transit.  5  7  54  5  3  54  Metropolitan  St.  Ry....  91*  — 

Electric  Boat  33  33  N.  Y.  &  N.  J.  Tel . —  — 

Electric  Boat  pfd 8o  8o  Western  Union  Tel....  77  77 

Electric  Vehicle  . —  —  Westinghouse  com . 14454  '4354 

Electric  Vehicle  pfd...  —  —  Westinghouse  pfd . —  — 

BOSTON. 


July  30  .\ug.  6  July  30  -\ug.  6 

.American  Tel.  &  Tel... 10754  '0754  Mass.  Elec.  Ry  pfd. —  55  55 

Cumberland  Telephone.  1 03 '4  —  Mexican  Telephone .  2  2 

Edison  Elec.  Ilium . 211 54  2"  New  England  Telp . 108  109 

General  Electric . 139  —  Western  Tel.  &  Tel....  554  — 

Mass.  Elec.  Ry .  14  —  West.  Tel.  &  Tel.  pfd...  65  — 

PHILADELPHIA. 

July  30  .\ug.  6  July  30  Aug.  6 

American  Railways .  48  48  Phila.  Electric . _ -  8fS  8 

Elec.  Co.  of  America..  954  954  Phila.  Rapid  Transit...  2034  1954 

Elec.  Storage  Battery..  51  50  Phila.  Traction .  94  — ■ 

Elec.  Stor.  Battery  pfd.  —  — 

CHIC.AGO. 

July  30  Aug.  6  Julj' 30 -Aug.  6 

Chicago  City  Ry . 155  '55  National  Carbon .  72  72 

Chicago  Edison  . 140  —  National  Carbon  pfd...  11254  112 

Chicago  Subway .  —  —  Union  Traction .  —  — 

Chicago  Tel.  Co . 115  —  Union  Traction  pfd....  —  — 

Metropolitan  Elec.  com.  22  22 

•.Asked. 

DIVIDENDS. — Directors  of  the  Electric  Properties  Com¬ 
pany  have  declared  a  dividend  of  per  cent  on  the  preferred 
stock,  payable  August  lo,  to  stock  of  record  August  i.  They 
also  declared  a  dividend  at  the  rate  of  6  per  cent  per  annum 
from  April  30,  1907,  or  the  respective  dates  subsequent  thereto, 
upon  which  payments  were  received  by  the  company  on  account 
of  subscriptions  for  preferred  stock  to  July  31,  1907,  payable 
.\ugust  10  to  holders  of  preferred  stock  subscription  receipts 
of  record  August  i  on  the  basis  of  the  amount  actually  paid 
on  account  of  such  subscriptions  respectively. 
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MACKAY  TELEPHONE  INTERESTS.— Advices  from 
well-informed  quarters  in  Boston  send  the  following  to  New 
York :  It  is  understood  that  the  Mackay  companies  availed 
itself  of  the  decline  in  American  Telephone  shares  which  fol¬ 
lowed  the  announcement  of  the  recent  issue  of  stock  in  the 
early  part  of  June,  to  average  up  its  American  Telephone 
holdings  by  acquiring  several  substantial  new  blocks  of  stock, 
until  at  the  present  time  the  Mackay  companies  is  the  owner 
of  nearly  90,000  shares  of  American  Telephone  Company  stock, 
of  which  between  11,000  and  12,000  shares  were  acquired  by 
right  of  subscription  to  the  June  issue  of  $22,000,000  stock. 
It  will  be  remembered  that  during  1906  the  Mackay  companies 
purchased  in  the  open  market  between  25,000  and  30,000  shares 
of  American  Telephone  Company  stock.  This  stock  was  picked 
up  in  accordance  with  a  certain  fixed  ratio,  i.  e.,  whenever 
by  selling  a  certain  number  of  Mackay  companies’  preferred 
shares  a  certain  fixed  number  of  Telephone  shares  could  be 
secured  a  transaction  was  completed.  The  object  was  to  make 
the  incoming  dividend  return  on  the  Telephone  shares  exactly 
balance  the  outgoing  dividend  on  the  Mackay  preferred.  The 
cost  of  the  American  Telephone  stock  secured  by  the  1906 
purchases  averaged  close  to  $130  per  share.  At  that  time 
Telephone  stock  was  paying  7j4  per  cent  dividends  and  the 
increase  to  8  per  cent  last  October  has  had  the  practical  effect 
of  making  the  cost  price  of  the  Telephone  stock  secured  by 
the  Mackay  companies  in  1906  about  $123  per  share.  With 
the  block  of  11,000  or  12,000  shares  which  was  acquired  by 
subscription  at  par  and  through  such  purchases  as  have  since 
been  made  the  average  price  of  Mackay  companies’  Telephone 
holdings  must  have  been  reduced  several  points  further. 

AUTOMATIC  TELEPHONY. — The  fight  appears  to  be  on 
still  between  the  Automatic  Electric  Company  and  the  Strow- 
ger  Automatic  Telephone  Company,  and  attempts  to  secure 
Strowger  stock  have  advanced  the  price  from  $5  up  to  $15 
per  share.  The  Automatic  Electric  Company  some  18  months 
ago  made  an  effort  to  break  the  contract,  which  provides  for 
the  payment  of  a  $2  royalty  on  each  telephone  and  switchboard. 
The  Strowger  company  brought  suit  and  the  courts  upheld  its 
contention.  The  Automatic’s  defense  was  that  the  contract 
called  for  royalties  of  $i  for  each  telephone  and  the  same 
amount  for  each  switch.  The  defendant  corporation  appealed 
from  the  decision,  and,  according  to  the  Strowger  management, 
the  Automatic  interests  have  prolonged  the  litigation  with  a 
view  to  tiring  out  the  plaintiff  concern.  The  technicality  of 
the  proceedings  is  evident,  as  on  the  $2  royalty  basis  for  tele¬ 
phones  and  switchboards,  which  the  lower  court  has  held  to 
1h*  a  valid  agreement,  the  Strowger  revenue  would  be  nearly 
double  that  which  would  be  derived  from  the  manufacturing 
concern  if  the  amount  was  made  to  cover  both  telephones  and 
switchboards.  Since  the  litigation  was  started  the  Automatic 
Electric  Company  has  not  paid  any  part  of  the  royalties  to  the 
Strowger  company.  The  latter  discontinued  dividends  and 
used  its  treasury  funds  to  fight  the  case.  This  money  was  ex¬ 
hausted  some  time  since,  and  the  case  is  therefore  being  allowed 
to  take  its  course  on  the  appeal.  The  Strow’ger  company  now 
has  more  than  $100,000  in  royalties  due  from  the  .Automatic  for 
telephones  manufactured  in  this  country,  and  in  excess  of 
$20,000  from  a  German  contract,  which  is  also  being  held  up 
by  the  litigation. 

MEXICAN  TELEPHONE.— The  Mexican  Telephone  & 
Telegraph  Company,  an  American  concern  w'hich  operates 
telephone  exchanges  in  a  number  of  cities  of.  Mexico,  in  its 
annual  report  for  the  year  ended  Feb.  28,  1907,  gives  a  review 
of  its  business  up  to  that  date,  as  follows :  “The  total  increase 
in  subscribers  for  the  entire  territory  w'as  550,  a  gain  of  106 
subscribers  over  the  increase  of  last  year.  The  total  increase 
in  rentals  for  exchange  service  in  all  exchanges  was  $49,177, 
or  an  average  monthly  increase  of  $4,098.  Exchange  service 
has  continued  to  increase  throughout  the  territory  covered  by 
the  company.  The  larger  increases  have  been  made,  as  in  the 
year  previous,  in  Mexico  City  and  Monterey.  During  the  past 
fiscal  year  our  new  installation  in  the  City  of  Mexico  has  been 
completed,  and  we  are  now  connecting  our  subscribers  to  our 
underground  cable  system,  preparatory  to  cutting  over  from  our 
old  equipment  to  a  new  switchboard.  The  underground  conduit 
system  was  completed  this  year.  It  consists  of  256,423  duct-feet 
of  conduit,  110  man-holes  and  74  lateral  connections  to  terminal 
poles.  Our  conouit  system  covers  the  entire  business  portion 
of  the  city  and  extends  into  the  more  thickly  settled  residence 
portions.”  It  is  stated  by  T.  G.  Nee,  assistant  general  manager 


of  the  Mexican  Telephone  &  Telegraph  Company  that  it  is 
planned  to  construct  an  extensive  system  of  long-distance  lines 
in  the  states  of  Nuevo  Leon,  Coahuila  and  Zacatecas.  It  is 
also  planned  to  install  new  exchanges  in  a  nuihber  of  towns  in 
the  northern  part  of  the  republic.  Several  local  exchanges 
will  be  improved. 

NEW  YORK  TELEPHONY.— The  Wall  Street  Journal 
has  the  following:  “The  State  Line  Telephone  Company  now 
has  seven  construction  gangs  at  work  building  lines  south 
of  Peekskill  and  Brewsters  to  connect  up  Westchester  Coun¬ 
ty  with  the  present  system.  The  company’s  lines  now 
extend  from  Columbia  County  as  far  south  as  Peekskill.  The 
proceeds  of  the  bonds  issued  under  the  collateral  trust  mortgage 
for  $5,000,000  made  to  the  Commercial  Trust  Company  of  New 
Jersey  in  June  are  now  coming  in  in  sufficient  amounts  to 
provide  for  the  construction  needs  at  the  present  time.  The 
money  thus  raised  is  costing  the  company  about  6%  per  cent. 
It  is  the  ultimate  intention  of  this  company  to  confine  its  opera¬ 
tions  to  Westchester  County,  a  portion  of  western  Connecticut 
and  those  counties  on  the  west  bank  of  the  Hudson.  This  will 
make  the  company’s  territory  a  compact  one  contiguous  to  the 
metropolitan  district.  The  long  distance  lines  which  are  now 
being  built  to  connect  the  various  independent  telephone  systems 
in  the  state  will  be  a  big  aid  to  this  company  as  it  will  permit 
of  long  distance  business  being  done  without  relaying  through 
so  many  switchboards  as  is  at  present  the  case.  These  links 
are  being  rapidly  completed  and  by  this  means  the  independent 
telephone  systems  are  being  solidified  into  a  compact  working 
organization.” 

KANSAS  CITY  NOTES. — The  stockholders  of  the  Kansas 
City  Railway  &  Light  Company  have  been  offered  subscription 
rights  to  the  $4,125,000  6-per  cent  convertible  5-year  notes 
which  have  been  underwritten  by  Blair  &  Company  and  Kuhn, 
Loel)  &  Company.  The  notes  are  offered  to  stockholders  at 
95,  with  the  privilege  of  subscribing  to  22  per  cent  of  their  hold¬ 
ing  of  stock.  In  addition  to  these  notes,  $1,375,000  6-per  cent 
notes  have  been  authorized  but  not  sold.  The  two  classes  arc 
divided  into  series  A  and  B,  the  former,  which  is  the  convertible 
issue,  lieing  the  one  underwritten.  Both  series  are  redeemable 
at  the  option  of  the  company  at  par  and  interest  upon  eight 
weeks’  notice  after  Sept.  1,  1908.  They  mature  Sept.  l,  1912. 
Each  of  the  series  A  $1,000  notes  is  convertible  at  the  option 
of  the  holder  after  Sept,  i,  1908,  into  six  and  one-half  shares 
of  common  stock  and  seven  shares  of  preferred  stock  of  the 
company. 

ST.  LOUIS  CAR  COMPANY.— The  St.  Louis  Car  Com¬ 
pany  has  closed  negotiations  for  the  sale  of  $3,000,000  7-per 
cent,  non-voting  preferred  stock  in  France.  President  Kobusch 
of  the  company  has  been  informed  by  cablegram  from  the 
French  bankers  that  $1,000,000  will  be  deposited  in  the  Bank 
of  France  to  the  credit  of  the  car  company  upon  notification 
that  an  equal  par  value  of  stock  has  been  deposited  at  the 
National  Bank  of  Commerce  in  St.  Louis.  The  balance  of 
$2,000,000  will  be  deposited  to  the  credit  of  the  St.  Louis  com¬ 
pany  in  the  same  manner  in  exchange  for  the  remaining  $2,000,- 
000  of  new  stock  in  October  and  November.  The  company, 
which  manufactures  electric  and  steam  railroad  passenger  cars, 
lias  recently  added  automobiles  to  its  output,  and  has  been 
pressed  for  working  capital. 

SALE  OF  TROLLEY  BONDS.— The  Boston  &  Worcester 
Street  Railway  Company  has  sold  to  E.  H.  Gay  &  Company  an 
issue  of  $475,000f  20-year  4^-per  cent  bonds,  which  are  being 
offered  to  investors  at  98^  and  interest.  The  bonds  are  issued 
to  pay  for  the  double  tracking  of  the  last  section  of  the  road, 
between  Boston  and  Worcester. 

P.ACIFIC  GAS  &  ELECTRIC. — The  board  of  directors  of 
the  Pacific  Gas  &  Electric  Company,  of  San  Francisco,  con¬ 
trolling  the  systems  in  California,  has  voted  to  levy  an  assess¬ 
ment  of  $3,000,000,  or  $10  a  share,  on  the  stock  of  its  share¬ 
holders  for  rehabilitation  and  improvement  purposes. 

S.\LE  OF  BONDS. — The  city  of  Murray,  Calloway  County, 
Kentucky,  is  to  receive  sealed  bids  for  the  sale  of  $19,500 
bonds  4  per  cent,  for  electric  light  and  water  works  plant,  on 
August  23.  The  interest  is  payable  semi-annually,  due  in  20 
years,  with  the  option  to  pay  same  in  5  years. 

CHICAGO  TELEPHONE. — The  Chicago  Telephone  Com¬ 
pany  gained  2,111  telephones  during  July.  The  total  stations 
now  in  use  is  192,264.  Stockholders  are  subscribing  readily  to 
the  $4,000,000  of  new  stock. 
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AUBURN,  CAL. — Representatives  of  the  Sacramento  &  Lake  Tahoe 
Railway  Company  have  filed  several  notices  of  location  with  the  county 
recorder  which  include  water  rights,  dam  and  reservoir  sites  orf  the  middle 
fork  of  the  American  River  for  storage  of  water  for  generating  electricity. 
The  company  has  secured  all  of  its  rights  of  way  in  Placer  and 
El  Dorado  counties. 

BERKELEY,  CAL. — The  San  Francisco,  Oakland  &  San  Jose  Railway 
Company  is  planning  several  important  extensions  to  its  system  in  Oak¬ 
land  and  Berkeley.  It  is  said  that  the  improvements  under  way  and  con¬ 
templated  will  involve  an  expenditure  of  at  least  $3,500,000. 

COLUSA,  CAL. — An  ordinance  granting  the  right  and  privilege  of 
erecting  and  maintaining  poles  and  wires  and  other  appliances  for  the 
purpose  of  conducting  and  transmitting  electricity  upon  certain  streets  in 
this  town  has  been  passed  by  the  Board  of  Supervisots.  Charles  H.  Glenn 
and  others  own  the  franchise. 

LODI,  CAL. — The  Mokelumne  River  Mining  Company  is  making  ar¬ 
rangements  to  install  electricity  for  operating  its  mines.  Electric  energy 
will  be  furnished  by  the  American  River  Electric  Company. 

LOS  ANGELES,  CAL. — Preliminary  surveys  have  been  made  by  the 
Pacific  Light  &  Power  Company  for  a  power  plant  in  San  Gabriel  V^al- 
ley.  E.  A.  Beck  is  superintendent. 

LOS  ANGELES,  CAL. — The  Home  Telephone  &  Telegraph  Company, 
of  Pasadena,  has  certified  to  an  increase  of  capital  stock  from  $500,000 
to  $1,000,000.  The  directors  are  W.  M.  Easton,  J.  H.  Holmes,  W.  H. 
Vedder,  McD.  Snowball  and  J.  C.  Brainerd. 

REDDING,  CAL. — F.  L.  Evans  has  applied  to  the  City  Trustees  for  a 
franchise  to  operate  a  double-track  electric  railway  through  several  streets 
of  the  city,  the  same  to  become  a  part  of  the  system  ot  the  Eureka  & 
Redding  Railway. 

REDDING,  CAL. — The  Northern  California  Power  Company  is  making 
arrangements  to  increase  the  voltage  of  its  lines  from  20,000  to  35,000 
volts.  As  soon  as  the  company  is  able  to  supply  the  power  the  electrical 
smelter  at  Heroult-on-Pit  will  be  put  in  operation.  The  smelter  will  re¬ 
quire  2,000  horse-power. 

SAN  BERNARDINO,  CAL. — The  San  Bernardino  Gas  &  Electric  Com¬ 
pany,  controlled  by  the  Pacific  Light  &  Power  Company,  of  Los  Angeles, 
is  to  spend  $17,000  at  once  in  enlarging  its  street  plant. 

SAN  BERNARDINO,  CAL — The  Redlands  Central  Railway  Company 
has  given  a  trust  deed  to  the  Los  .\ngelcs  Trust  Company  covering  all  its 
railway  property  to  secure  a  bond  issue  of  $500,000,  the  proceeds  to  be 
used  for  paying  outstanding  indebtedness  for  rights  of  way,  to  purchase 
rolling  stock  and  to  build  and  equip  the  road.  The  first  $100,000  will  be 
issued  immediately. 

SAN  DIEGO,  CAL. — At  a  recent  meeting  of  the  City  Council  the  San 
Diego  Electric  Railroad  Company  was  granted  three  railroad  franchises 
in  the  city,  for  which  it  paid  $1,250,  $1,000  and  $2,500  respectively. 

SAN  FRANCISCO,  CAL. — The  stockholders  of  the  United  Railroads 
have  voted  to  increase  the  capital  stock  of  the  company  by  $5,000,000. 

SAN  JOSE,  C.\L. — The  San  Jose,  Los  Gatos  Interurban  Railway  Com- 
|)any  has  applied  to  the  Board  of  Supervisors  for  a  franchise  to  operate 
an  electric  railway  over  certain  streets  in  the  city. 

STOCKTON,  CAL. — The  Ceneral  California  Traction  Company  has 
been  granted  a  franchise  in  this  city. 

WILLOWS,  CAL. — The  first  issue  of  stock  of  the  Snow  Mountain 
Electric  Company  has  all  been  sold  and  active  construction  work  will 
commence  soon.  The  erection  of  a  long  flume,  which  will  require  1,000,- 
000  feet  of  lumber,  will  be  started  as  soon  as  the  mill  begins  to  saw  the 
lumber.  Work  will  be  pushed  to  completion,  and  inside  of  a  year  the 
company  will  be  furnishing  electricity  in  Glenn  and  Colusa  counties. 

YREKA,  CAL — John  Macauley  has  appropriated  500  miner’s  inches  of 
water  from  Dutch  Creek  for  mining,  milling  and  electric  power  purposes. 

JEWETT  CITY,  CONN. — At  a  special  meeting  held  recently  the  citi- 
lens  voted  to  appropriate  $2,500  for  making  repairs  and  putting  a  new 
generator  in  the  municipal  electric  light  plant. 

NEW  BRITAIN,  CONN. — The  State  Legislature  has  passed  the  resolu 
tion  granting  an  amendment  to  the  charter  of  the  Stanley  Works,  by 
which  the  company  is  empowered  to  increase  its  capital  stock  from  $1,500,- 
000  to  $3,000,000,  to  build  a  dam  in  the  Housatonic  River  in  Kent,  and 
construct  a  power  plant  there,  and  erect  a  transmission  line  from  Kent 
to  New  Britain  to  furnish  electricity  to  operate  its  plant  in  this  city. 

WALLINGFORD,  CONN. — At  a  special  meeting  of  the  Court  of 
Burgesses  held  July  30  it  was  voted  to  issue  bonds  to  the  amount  of 
$5,000  for  enlarging  and  extending  the  municipal  electric  light  plant. 

WASHINGTON,  D.  C. — The  Potomac  Electric  Company  will  erect  a 
sub-station  at  Sherman  and  Harvard  Streets  Northwest,  in  order  to  fur¬ 
nish  better  service  to  that  rapidly  growing  section. 


ATLANTA,  GA. — Surveys  have  been  made  for  the  proposed  electric 
railway  between  Atlanta  and  Augusta,  which  is  to  be  built  by  the  Atlanta 
&  Carolina  Construction  Company.  The  company  is  capitalized  at  $5,000,- 
000,  and  the  officers  are:  James  W.  English,  president;  Matthew  Mason, 
vice-president  and  general  manager;  M.  T.  Edgerton,  secretary. 

AUGUSTA,  GA. — The  Augusta-Aiken  Railway  &  Electric  Company, 
the  North  Augusta  Land  Company,  North  Augusta  Hotel  Company  and 
North  Augusta  Electric  &  Improvement  Company  have  been  consolidated 
under  the  name  of  the  Augusta  &  Columbia  Railway  Company.  The 
company  now  operates  about  28  miles  of  track,  and  is  contemplating  an 
extension  from  Aiken  to  Columbia,  S.  C.  W.  T.  Van  Brunt,  of  New 
York,  N.  Y.,  has  been  elected  president,  and  James  U.  Jackson,  of 
Augusta,  vice-president. 

CORNELIA,  GA. — L.  F.  Maxwell,  city  clerk,  writes  that  an  election 
will  be  held  Aug.  12  to  vote  on  the  proposition  of  establishing  a  munici¬ 
pal  electric  lighting  plant  in  the  city. 

MAROA,  ILL. — D.  S.  Anderson  has  applied  to  the  Town  Board  for 
a  franchise  for  a  telephone  line  connecting  Maroa  and  Argenta. 

PEKIN,  ILL. — Plans  have  been  prepared  by  tbe  Pekin  Electric  Light 
Company  for  improvements  to  its  plant  and  system,  which  will  cost  about 
$50,000. 

PEORIA,  ILL. — The  Peoria  Gas  &  Electric  Company  has  awarded  the 
contract  for  installing  the  new  underground  system  to  G.  M.  Gest,  of 
New  York,  N.  Y.  The  work  will  involve  an  expenditure  of  about 
$100,000. 

BROOKVTLLE,  IND. — The  Board  of  Trustees  has  passed  an  ordinance 
granting  a  20-year  franchise  to  the  Electric  Light  &  Ice  Manufacturing 
Company  to  operate  an  electric  light  and  power  plant.  The  directors 
of  the  company  are;  J.  G.  Hall,  Charles  Andrews  and  Parker  S.  John¬ 
son,  of  Cincinnati,  Ohio;  John  H.  Brockman  and  Robert  H.  Cook,  of 
Brookville.  The  company  has  purchased  the  local  electric  light  plant, 
which  has  been  in  operation  for  15  years. 

GOSHEN,  IND. — The  Indiana  &  Michigan  Electric  Company,  recently 
organized  by  the  merging  of  several  power  companies,  has  filed  with 
County  Recorder  O.  C.  Vernon  a  mortgage  to  the  New  York  Trust  Com¬ 
pany  for  $7,000,000.  The  syndicate  was  recently  formed  to  control  the 
power  dams  of  the  St.  Joseph  "River,  between  Elkhart,  Ind.,  and  Berrien 
Springs,  Mich. 

HAGERSTOWN,  IND. — A  special  election  has  been  ordered  to  vote  on 
a  proposition  for  the  purchase  oP  the  electric  lighting  and  power  system 
of  this  place,  now  owned  by  Pittsburg,  Pa.,  and  local  citizens,  who  offer 
to  sell  the  plant.  If  the  proposition  carries  the  plant  will  be  enlarged 
and  equipped  with  new  machinery. 

LAPORTE,  IND. — The  South  Bend  Telephone  Company  has  filed 
amendments  to  its  charter  increasing  its  capital  stock  by  $200,000  for  the 
purpose  of  extending  its  system  into  southern  Michigan.  The  Berrien 
County  Home  Telephone  Company  is  also  being  organized  by  the  com¬ 
pany  to  operate  exchanges  in  all  towns  of  southern  Michigan. 

LOWELL,  IND. — Clifford  Wiley  has  purchased  the  local  electric  light 
plant.  The  new  company  will  install  a  new  plant,  and  will  be  known 
as  the  Lowell  Light  &  Power  Company. 

MOUNT  VERNON,  IND. — The  City  Council  has  ordered  the  Cum¬ 
berland  Telephone  Company  to  remove  it.s  jioles  and  wires  from  the 
streets  of  Mount  Vernon  within  thirty  days,  or  apply  for  a  franchise 
to  do  business  in  the  city.  There  is  a  misunderstanding  between  the 
city  and  the  company,  in  which  the  city  claims  that  the  company  is 
operating  without  a  franchise,  while  the  company  claims  that  it  is  oper¬ 
ating  under  a  franchise  purchased  from  the  American  Telephone  &  Tele¬ 
graph  Company  some  years  ago. 

NAPOLEON,  IND. — The  Napoleon  Telephone  Company,  recently  in¬ 
corporated,  will  receive  bids  for  material  and  equipment;  also  for  the 
construction  of  an  exchange  and  telephone  system.  Frank  Henir,  J.  H. 
Newman  and  J.  A.  Meyer  are  the  directors. 

PLYMOUTH,  IND. — C.  D.  Snoeberger,  proprietor  of  the  Plymouth 
electric  light  plant,  contemplates  making  some  improvements  to  the 
plant,  at  a  cost  of  about  $10,000.  He  will  establish  a  day  service  if  the 
city  will  extend  his  franchise  and  contract. 

PLYMOUTH,  IND. — C.  D.  Snoeberger,  proprietor  of  the  Plymouth 
electric  light  plant,  writes  us  to  the  effect  that  the  item  in  our  issue  of 
June  22,  announcing  the  incorporation  of  the  Plymouth  Electric  Lighting 
Company,  was  rather  misleading.  The  gentlemen  named  as  directors 
installed  a  gas  plant,  under  the  name  of  the  Plymouth  Lighting  Com¬ 
pany,  and  have  nothing  to  do  with  the  Plymouth  electric  light  plant. 

SCOTTSBURG,  IND. — ^The  question  of  lighting  the  city  by  electricity 
and  building  water  works  is  being  agitated  here.  A  franchise  may  be 
granted. 

WORTHINGTON,  IND. — The  Home  Telephone  Company  (independ¬ 
ent)  hasv  purchased  the  Bell  interests  and  investments  at  this  place, 
thereby  doing  away  with  the  dual  system  in  Greene  County. 
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CLAREMORE,  I.  T. — Application  will  be  made  at  the  next  meeting 
of  the  City  Council  for  a  franchise  for  an  electric  street  railway  in 
t  laremore. 

RED  FORK,  I.  T. — The  Red  Fork  Power  &  Development  Company 
is  contemplating  the  construction  of  a  power  plant  which  will  cost  when 
completed  about  $100,000.  F.  L.  Smart  is  president,  and  Graham  Burn¬ 
ham,  vice-president  and  manager. 

DAVENPORT,  lA. — .-\  permit  has  been  granted  to  the  Independent 
Eight  &  Power  Company  for  the  erection  of  a  two-story  brick  power 
house  in  the  west  end  of  the  city. 

HUMBOLDT,  lA. — The  capital  stock  of  the  Rural  Union  Telephone 
('ompany  has  been  increased  to  $100,000. 

CHAPMAN,  KAN. — C.  A.  Scherer  has  been  appointed  receiver  for  the 
Dickinson  County  Power  &  Light  Company,  which  was  promoted  by 
Arthur  Williamson  and  put  in  an  electric  lighting  system  here  about  a 
year  ago.  The  company  issued  $24,000  in  bonds  on  which  no  interest 
has  been  paid.  The  bondholders  through  C.  C.  Wyandt  as  trustee,  are 
seeking  to  foreclose  the  bonds. 

COVINGTON,  KY. — The  Union  Light,  Heat  &  Power  Company  has 
submitted  a  proposition  for  lighting  the  city  for  a  term  of  five  years. 
The  company  offers  to  furnish  450  or  more  arc  lamps  at  $55  per  lamp 
per  year,  and  as  many  32-cp  lamps  as  are  needed  at  $27  per  lamp  per 
year.  The  offer  also  includes  a  reduction  on  the  commercial  lighting  as 
follows:  To  consumers  whose  bills  amount  to  from  $i  to  $10,  10  per 
cent;  to  $15,  15  per  cent;  to  $30,  20  per  cent;  $30  to  $50,  25  per  cent; 
$50  to  $75,  30  per  cent;  $75  to  $100,  35  per  cent;  $100  or  over,  40  per 
cent. 

LOUISVILLE,  KY. — It  is  announced  that  the  Louisville  Railway 
Company  will  receive  sealed  bids  for  $150,000  short-term  notes,  the 
proceeds  of  which  will  be  used  for  new  cars,  extensions  and  improve¬ 
ments. 

NEWPORT,  KY. — ^The  City  Council  is  reported  to  be  in  favor  of 
establishing  a  municipal  electric  light  plant. 

NEWPORT,  KY. — The  Board  of  Aldermen  has  passed  the  ordinance 
granting  the  South  Covington  &  Cincinnati  Railway  Company  permission 
to  construct  an  electric  railway  on  Twelfth  Street. 

DEERING,  ME. — ^The  Portland  Light  &  Power  Company,  which 
recently  purchased  the  Deering  Electric  Light  Company,  has  notified  its 
Deering  district  consumers  of  an  increase  in  rates  for  electricity  for  light¬ 
ing  purposes.  The  new  rate  is  10  cents  per  kw-hour,  with  a  discount  of 
in  per  cent  if  paid  within  10  days.  The  old  rate  was  10  cents  per  kw- 
hour,  with  a  discount  of  20  per  cent  if  paid  within  30  days.  Under  the 
new  rate  the  company  will  renew  burned-out  lamps. 

LEWISTON,  ME. — Owing  to  the  increase  in  the  demand  for  electri¬ 
city  for  lighting  purposes  the  committee  on  lighting  is  considering  the 
question  of  increasing  the  capacity  of  the  municipal  electric  lighting  plant 
by  the  installation  of  a  new  water  wheel  and  generator. 

C.'XMBRIDGE,  MD. — The  Board  of  Commissioners  of  Cambridge  has 
granted  John  H.  Burgess,  Jr.,  and  W.  H.  Medford,  representing  Balti¬ 
more  capitalists,  an  electric  franchise  for  a  term  of  30  years,  renewable 
for  the  same  length  of  time,  with  an  option  of  purchase  by  the  town  in 
1 5  years. 

POCOMOKE,  MD. — R.  P.  Stevenson,  owner  and  manager  of  the 
Stevenson  electric  light  plant,  writes  that  he  expects  to  install  a  loo-hp 
boiler  and  a  25-kw  direct  connected  unit  in  the  plant  this  fall. 

ATHOL,  MASS. — The  L.  S.  Starrett  Company  will  commence  at  once 
the  construction  of  a  new  power  house  at  Main  and  Crescent  Streets. 

ATTLEBORO,  MASS. — The  Attleboro  Steam  &  Electric  Company  is 
installing  a  new  steam  turbine  in  its  plant. 

CHESTER,  MASS. — The  Chester  Electric  Light  Company  has  an¬ 
nounced  an  increase  in  the  rates  for  electricity,  which  went  into  effect 
July  I.  The  minimum  service  charge  is  $1.50  per  month.  The  primary 
rate  is  18  cents  per  kw-hour  and  will  be  applied  to  the  first  18  kw-hours 
used.  The  secondary  rate  is  ten  cents  and  will  be  applied  to  the  balance. 
Ten  per  cent  discount  will  be  allowed  on  all  monthly  bills  paid  on  or 
before  the  loth  of  the  month. 

DALTON,  MASS. — Dwyer  Brothers  have  secured  the  contract  for  the 
construction  of  the  addition  to  the  power  house  of  the  Dalton  Power  Com¬ 
pany,  to  be  used  for  a  gas-producing  plant.  A  gas  engine  will  be  in¬ 
stalled  as  an  auxiliary  to  the  water  wheels  in  times  of  low  water.  The 
company  furnishes  electricity  for  operating  the  machinery  of  the  Crane 
paper  mills. 

FRAMINGHAM,  MASS. — The  Railroad  Commissioners  have  approved 
the  change  of  the  name  of  the  property  formerly  known  as  the  South 
Middlesex  Street  Railway  Company  to  the  Middlesex  &  Boston  Street 
Railway  Company.  They  have  also  approved  the  amount  of  capital  stock 
fixed  upon  by  the  organizers,  $300,000. 

GARDNER,  MASS. — The  Gardner  Electric  Light  Company  has  pe¬ 
titioned  the  Board  of  Gas  and  Electric  Light  Commissioners  for  authority 
to  issue  additional  capital  stock  to  the  amount  of  $35,000  and  bonds  to 
the  amount  of  $65,000,  the  proceeds  to  be  used  in  payments  of  additions 
to  the  plant  and  the  floating  indebtedness  of  the  company. 

GREENFIELD,  MASS. — The  Selectmen  have  granted  the  Greenfield 
Electric  Light  &  Power  Company  permission  tio  erect  poles  and  wires 
in  several  streets  in  the  north  part  of  the  town  to  install  an  emergency 


line  to  connect  with  the  Franklin  Electric  Light  Company  in  Turner’s 
Falls. 

HOLYOKE,  MASS. — The  Railroad  Commissioners  have  authorized 
the  consolidation  of  the  Amherst  &  Sunderland  Street  Railway  Company 
with  the  Holyoke  Street  Railway  Company,  and  have  given  the  latter 
company  permission  to  issue  additional  capital  stock  to  the  par  value  of 
$120,000  for  the  purpose  of  exchange  on  a  share-for-share  basis. 

MILLERS  FALLS,  M-'XSS. — .\n  agreement  has  been  reached  between 
Millers  Falls  fire  district  and  the  Franklin  Electric  Light  Company,  of 
Turner’s  Falls  by  which  electricii'y  is  to  be  furnished  by  the  company  for 
lighting  the  village.  The  plant  is  now  operated  by  gasoline  power  and 
costs  seven  cents  per  kw-hour.  Under  the  new  contract  the  cost  will 
be  reduced  by  half,  the  highest  rate  in  the  scale  being  three  and  one- 
half  cents  per  kw-hour.  The  district  agrees  to  use  an  amount  equal 
to  $1,200  a  year.  The  Franklin  EUectric  Light  Company  will  expend 
about  $4,000  in  extending  its  lines  and  making  connections. 

NORTH  ABINGTON,  MASS.— The  Electric  Light  &  Power  Company, 
of  Abington  and  Rockland,  has  been  granted  permission  by  the  Board  of 
Gas  and  Electric  Light  Commissioners  to  issue  600  shares  of  capital  stock 
at  $100  per  share,  the  proceeds  to  be  used  in  the  payment  of  additions  to 
the  plant  made  prior  to  Jan.  i,  1906. 

NORTH  AD.'VMS,  MASS. — The  North  Adams  Manufacturing  Com¬ 
pany  is  installing  an  electric  motor  in  its  mill  to  supplement  the  water 
wheel  when  the  water  is  low. 

NORTH  BORO,  MASS. — The  contracts  and  agreements  for  lighting 
the  streets  by  electricity  for  ten  years  have  been  signed  by  the  lighting 
committee  and  the  Marlboro  Electric  lighting  Company.  The  service  is 
to  be  ready  by  the  last  of  October. 

ADRIAN,  MICH. — An  electric  railway  to  run  from  Adrian  to  Detroit 
is  being  promoted  by  M.  Antoine  Robert,  of  Montreal.  It  will  be  known 
as  the  Detroit  &  Adrian  Traction  Company  and  will  be  capitalized  at 
$2,000,000.  It  is  said  that  the  company  has  received  liberal  franchises 
from  Adrian,  Tecumseh  and  Milan.  Outside  of  the  cities  the  road  will 
be  built  on  private  right  of  way. 

BAY  CITY,  MICH. — The  Common  Council  has  decided  to  remove  the 
east  side  electric  lighting  plant  from  its  present  location  at  Eleventh  and 
Jefferson  streets  to  the  old  water  works  building  on  the  west  side  of  the 
river. 

HOUGHTON,  MICH. — ^The  Copper  Range  Consolidated  Company  is 
making  arrangements  to  build  an  electric  power  plant. 

L’ANSE,  MICH. — Bids  will  be  received  by  C.  D.  Shea,  city  recorder, 
until  Aug.  14,  for  constructing  a  water  power  plant.  E.  P.  Burch, 
Minneapolis,  Minn.,  is  engineer. 

\VY.\NDOTTE,  MICH. — An  election  will  soon  be  held  heie  to  vote 
on  the  proposition  to  issue  $20,000  in  bonds  for  extensions  to  the  municipal 
electric  plant. 

ST.  PAUL,  MINN. — The  State  Fair  Board  has  decided  not  to  install 
:.n  electric  light  plant  for  the  fair  grounds,  and  has  entered  into  a  contract 
with  the  General  Electric  Company  for  service  for  five  years. 

COLUMBUS,  MISS. — The  Columbus  Railway,  Light  &  Power  Com¬ 
pany  is  planning  to  build  several  extensions  to  its  railway  system  and  to 
remodel  the  electric  light  and  gai  plants. 

POPLARV’ILLE,  MISS. — The  municipal  electric  lighting  plant  was 
put  into  operation  July  23  for  the  first  time  and  is  giving  satisfaction. 

BROWNING,  MO. — J.  L.  Kille,  city  clerk,  writes  that  the  citizens  on 
July  22  voted  to  issue  $6,000  in  bonds  for  an  electric  light  plant.  A» 
yet,  no  engineer  has  been  engaged. 

ST,  JOSEPH,  MO. — Plans  have  been  made  for  a  large  telephone  ex¬ 
change  building  to  be  erected  on  Tenth  Street  for  the  Citizens’  Telephone 
Company,  at  a  cost  of  about  $62,000.  The  company  is  also  making 
arrangements  to  place  its  wires  underground  in  this  city.  The  plans  call 
for  the  installation  of  approximately  1,000,000  feet  of  duct. 

BILLINGS,  MONT. — Yegen  Brothers  will  begin  at  once  the  construc¬ 
tion  of  a  plant  to  furnish  electricity  for  lighting  and  power  purposes  in 
Billings.  The  City  Council  has  granted  a  franchise  to  erect  poles  and 
wires  for  the  transmission  of  electricity  through  the  principal  thorough¬ 
fares.  The  city  reserves  the  right  to  have  all  wires  placed  underground 
after  giving  reasonable  notice. 

BOZEMAN,  MONT. — President  Casey,  of  the  Gallatin  Valley  Club, 
states  the  St.  Louis  capitalists  have  secured  an  option  on  the  property 
and  franchises  of  the  Gallatin  Light  &  Power  Company,  and  tbaf  sur¬ 
veys  are  being  made  to  connect  Bozeman  with  all  the  principal  towns  of 
Montana  within  a  radius  of  100  miles,  and  the  Yellowstone  National 
Park.  Construction  of  the  lines  will  begin  within  go  days. 

FREMONT,  NEB. — The  City  Council  has  decided  to  construct  an 
entirely  new  electric  light  and  water  works  station,  at  an  estimated  cost 
of  about  $65,000.  The  plant  is  to  be  ready  for  operation  by  Nov.  15. 
C.  A.  Chapman  is  consulting  engineer. 

TECUMSEH,  NEB. — Frank  Dinsmore,  city  clerk,  writes  that  bids  are 
wanted  until  Aug.  19,  for  the 'construction  of  an  electric  light  plant  to 
cost  about  $20,000.  John  Martz,  of  Seward,  is  engineer. 

WOOD  RIVER,  NEB. — The  City  Council  has  decided  to  construct  a 
lighting  plant  and  water  works  system. 

CAMDEN,  N.  J. — Ballinger  &  Perrot,  Philadelphia,  Pa.,  have  com¬ 
pleted  plans  for  two  additional  factory  buildings  and  a  power  plant  to 
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be  erected  for  the  Victor  Talking  Machine  Company  in  Camden,  at  a 
cost  of  $200,000.  The  power  plant  will  have  a  capacity  of  4000  horse¬ 
power. 

NEWARK,  N.  J. — Bids  will  be  received  until  Aug.  23  by  the  special 
committee  of  the  Common  Council  for  furnishing  and  installing  an 
electric  light  plant  in  the  city  hall.  The  equipment  will  consist  of  three 
engines  and  three  generators,  switchboard,  instruments,  wiring,  steam 
piping,  etc.  I'hc  work  will  include  foundations  and  masonry  work.  James 
M.  Seymour  is  consulting  engineer. 

.M.BANY,  N.  Y. — The  United  Traction  Company  has  purchased  from 
the  city  of  Troy  a  franchise  for  the  construction  of  an  electric  railway 
on  several  streets  in  the  city. 

BATH,  N.  Y. — The  contract  drawn  up  by  the  Village  Trustees  and 
submitted  to  the  Bath  Electric  Light  Company  for  street  lighting  for  a 
period  of  five  years,  has  lieen  returned  by  the  company  unsigned.  The 
company  objected  fo  the  clause  asking  it  to  try  a  day  service  for  a  period 
ot  one  month  each  year  during  the  life  of  the  contract,  to  a.scertain  if 
■I  is  feasible  to  maintain  a  permanent  day  service. 

B.\TTI,  N.  Y.< — The  N’illage  Trustees  on  July  25.  signed  a  contract  with 
J.  Cl.  Tower  and  Clinton  K.  Degroat,  of  Buffalo,  for  lighting  the  streets 
ot  the  village  for  five  years,  beginning  Oct.  5,  when  the  contract  with 
the  Bath  Electric  &•  (las  Light  Company  expires.  Messrs.  Tower  and 
Degroat  have  given  a  bond  guaranteeing  to  have  their  plant  in  readiness 
to  furnish  electricity  for  street  lamps  on  Oct.  6.  and  to  install  a  plant 
within  four  months  to  furnish  incandescent  and  coinmercia!  lighting. 
The  street  lighting  service  consists  of  75  arc  lamps  at  $62.50  per  lamp 
I>er  year  for  all  night  and  every  night  service,  making  a  total  of  $4,687 
per  year.  The  company  agrees  to  light  the  rooms  of  the  fire  companies 
and  the  engine  house  free,  and  also  to  maintain  ten  32-cp  incandescent 
lamps  in  the  parks  and  alleys  as  the  trustees  may  direct.  There  is  to  be 
an  all-day  service  with  a  sliding  scale  of  rates  for  commercial  lighting, 
the  highest  price  being  12  cents  per  kw-hour,  and  the  rate  for  motors 
above  one  horse-power  is  to  he  three  cents. 

BL.\CK WELL’S  ISL.XND,  N.  Y. — Bids  will  be  received  by  Robert  W. 
Hebberd,  commissioner.  Department  of  Public  Charities,  New  York  City, 
until  Aug.  22,  for  all  materials  and  labor  required  for  the  complete  con- 
duiting,  electric  wiring,  and  all  other  work  in  connection  with  the  in¬ 
stallation  of  a  complete  electric  lighting  and  power  system  for  all  the 
buildings  and  grounds  under  the  jurisdiction  of  the  Department  of 
Public  Charities,  and  comprising  the  New  York  City  Home  for  the  Aged 
and  Infirm,  Blackwell’s  Island,  borough  of  Manhattan.  Raymond  F. 
.Mmirall,  51  Chamhers  Street,  New  York  City,  is  the  architect. 

BROOKLYN,  N.  Y. — Bids  will  he  received  by  John  H.  O’Brien, 
commissioner  water  supply,  gas  and  electricity,  New  York  City,  until 
.\ug.  IS  (read  advertisement),  for  furnishing,  installing,  maintaining  and 
reserving  for  the  use  of  the  high-pressure  fire  service,  all  apparatus  and 
tquipment  necessary  for  generating  and  transmitting  1830  kw,  three- 
phase,  6600  volt,  25-cycle  electric  power,  and  furnishing  and  delivering 
this  i>ower  under  terms  of  this  contract  to  Aug.  15,  1908,  at  each  of  the 
high-pressure  fire  service  luimping  stations,  located  in  the  borough  of 
Brooklyn,  at  Furman  and  Joralemon  Streets,  and  at  Willoughby  and  St. 
Edwards  Street.s,  respectively. 

(■.\N.\N  D.\10l’.\.  N.  Y. — Franchises  have  been  secured  from  the 
villages  of  foliocton.  .Xtlanta  and  Naples  by  the  Canandaigua- Southern 
Railway  for  its  eleetric  line  to  be  built  from  .\tlanta  to  Canandaigua. 
It  is  saiil  that  the  line  In'tween  .\tlaiiia  and  Naples,  a  distance  of  six 
miles,  will  lie  built  this  fail. 

l-'Ll^SH  I  NCi.  N.  V. — The  New  York  &  Queens  County  Railway  Com¬ 
pany  is  contemplating  extending  its  lines  to  Whitestone  and  Bayside  in 
the  near  future.  The  coinjiany  has  purchaseil  a  tract  of  land  on  the 
Flushing  nuailows,  to  lie  used  for  laying  out  storage  yards  and  an 
auxiliary  power  plant,  barns  and  repair  shops. 

LYONS,  N.  )  . —  The  stxtckholders  of  the  Wayne  County  Electric 
Company  are  coni  •niplating  increasing  the  cap.acity  of  its  plant  to  meet 
the  present  and  future  demands.  The  company  now  takes  250  horse¬ 
power  from  tin  power  house  of  the  Rochester,  Syracuse  &  Eastern 

Railroad  Cinnpany.  The  company  furnishes  electricity  for  lighting  and 
power  inirpose’s  in  Lyons  and  Clyde. 

NEVVBURtlH,  N.  Y. — The  Newburgh  Electric  Light,  Heat  &  Power 
Comiiany  has  intitioned  the  Public  Service  Commission  at  .\lbany  for 
jKrmission  to  issue  $250,000  additional  stiK'k,  to  be  used  to  improve  its 
electric  light  plant  and  perfect  the  line  to  Poughkeepsie. 

NEW  YORK,  N.  Y. — The  New  York  &  Queens  Electric  Light  & 

Power  Company  has  applied  to  the  Public  Service  Commission  for  per¬ 
mission  to  issue  bonds  for  $2,000,000,  the  proceeds  to  be  used  for  buying 
rtalty.  e-piipping  and  extending  its  jdant  and  development  of  its  system. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  John  H.  O'Brien, 

commissioner  of  water  supidy,  gas  anil  electricity,  until  Aug.  15,  for 
furnishing  electricity  for  lighting  and  power  purjioscs.  to  the  equipment 
owned  by  the  city  now  installed  or  to  be  installed  on  the  Williamsburg 
Bridge,  for  the  term  of  this  contract  from  .\ug.  15,  1907,  to  Dec.  31, 
1907,  both  inclusive,  in  the  borough  of  Manhattan. 

NEW  YORK,  N.  Y. — Bids  will  be  received  until  .\ug.  12  by  C.  B.  J. 
Snyder,  superintendent  school  buildings.  New  York  City,  for  installing 
electric  etjuipir.ent  in  the  additional  story  of  Public  School  80,  borough 
ot  Brooklyn,  in  addition  to  and  alterations  in  Public  School  13,  and  in 
addition  to  and  alterations  in  Public  School  19,  both  in  borough  of 


Richmond,  in  schools  91  and  66,  borough  of  Manhattan,  and  for  altera¬ 
tions  to  electric  system  in  Morris  High  School,  borough  of  Bronx. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  John  H.  O’Brien,  com¬ 
missioner  water  supply,  gas  and  electricity,  until  Aug.  15  (read  adver¬ 
tisement),  for  furnishing,  installing,  maintaining  and  reserving  for  use  of 
the  high-pressure  fire  service,  all  apparatus  and  equipment  necessary  for 
generating  and  transmitting  3250  kw,  three-phase,  66oo-volt,  2S-cycle 
electric  power,  and  furnishing  and  delivering  this  power,  under  the  terms 
of  this  contract  to  .Aug.  i,  1908,  at  each  of  the  high-pressure  fire  service 
pumping  stations,  located  in  the  borough  of  Manhattan,  at  Oliver  and 
South  Streets,  and  at  Gansevoort  and  West  Streets,  respectively. 

NI.AGARA  FALLS,  N.  Y. — The  local  authorities  are  experiencing  some 
trouble  in  securing  electricity  for  the  illumination  of  the  Falls.  The 
Ontario  Power  Company  and  the  Canadian  Niagara  Power  Company  have 
announced  their  willingness  tio  donate  all  the  electricity  required,  but 

direct  current,  not  alternating  current,  is  needed.  The  plant  of  the 

Ontario  company  is  in  close  proximity  to  the  place  where  the  battery 
of  search  lamps  will  be  located  on  the  Canadian  side,  but  they  can 
furnish  the  city  only  too  horse-power  of  direct  current,  while  300  horse- 
liower  is  necessary.  The  Canadian  Niagara  Power  Company  can  furnish 
the  power  needed,  but  its  plant  is  located  so  far  away  that  the  cost  of 
erecting  a  transmission  line  is  too  much  to  consider.  A  plan  is  now 
being  considered  whereby  a  motor-generator  will  be  installed  on  the  river 
bank  to  provide  the  necessary  power. 

NY.ACK,  N.  Y. — The  New  York  Stat’e  Board  of  Railroad  Commis¬ 
sioners  has  granted  the  West  Shore  Traction  Company  permission  to 

build  a  high-speed  electric  railway  from  Tomkins  Cove  along  the  Hudson 
River  to  the  State  line  at  Carteret;  to  increase  its  capital  stock  from 
$250,000  to  $500,000,  and  to  issue  a  first  mortgage  of  $900,000. 

SODUS,  N.  Y. — The  Sodus  Gas  &  Electric  Company  has  made  ar¬ 

rangements  with  the  Rochester  Railway  &  Light  Company  to  furnish 
electricity  for  this  section.  The  purpose  of  the  arrangement  is  to  supply 
electricity  for  a  24-hour  service  and  for  manufacturing  plants  from 
Webster  to  Sodus  Point,  and  also  to  furnish  electricity  to  farmers  to  run 
their  apple  machinery.  Additional  machinery  will  be  installed  before  fall 
to  take  care  of  the  day  business. 

SYRACUSE,  N.  Y. — The  Syracuse  Rapid  Transit  Railway  Company 
has  been  granted  a  franchise  by  the  Board  of  Trustees  of  East  Syracuse, 
to  double  track  its  line  on  several  streets  of  the  village. 

TONAWAND.A,  N.  Y. — The  Tonawanda  Power  Company,  of  North 
Tonawanda,  on  July  30  entered  into  a  new  contract  with  the  city  for 
street  lighting,  under  the  terms  of  which  the  company  agrees  to  furnish 
arc  lamps  for  $57.50  per  lamp  per  year.  Under  the  old  contract,  which 
had  three  years  to  run,  the  city  paid  $70  per  lamp  per  year.  The  officials 
of  the  power  company  voluntarily  released  the  city  from  the  old  contract, 
giving  Tonawanda  the  same  price  for  which  it  furnishes  street  lighting 
in  North  Tonawanda. 

UTIC-A,  N.  Y. — The  Utica  Southern  Railroad  Company  is  making 
arrangements  to  extend  its  line  from  Hamilton  to  Norwich,  N.  Y.,  a 
distance  of  about  22  miles.  The  total  length  of  the  line  will  be  43  miles, 
and  the  Waterville  branch  will  be  five  miles. 

WEST  POINT,  N.  Y. — Bids  will  be  received  by  the  Quartermaster, 
I'nited  States  Military  Academy,  until  Aug.  26,  for  furnishing  and  in¬ 
stalling  an  electrical  distributing  and  street  lighting  system.  Proposals 
from  manufacturers  of  electric  cables  only  will  be  considered. 

MOORES\’ILLE,  N.  C. — James  Donald,  superintendent  of  the  munic¬ 
ipal  electric  light  plant,  writes  that  the  city  has  contracted  with  the 
Southern  Power  Company,  of  Charlotte,  to  furnish  electricity  to  oper¬ 
ate  the  municipal  plant,  and  arrangements  are  now  being  made  to  connect 
with  the  lines  of  the  power  company. 

MURFREESBORO,  N.  C. — The  North  State  Telephone  Company  has 
increased  its  capital  .stock  to  $25,000. 

NEWTON,  N.  C. — Bids  will  be  received  until  .Vug.  15  by  W.  B. 
Gaither,  mayor,  for  $75,000  improvement  bonds  to  be  issued  for  lighting, 
water  and  sewer  improvements. 

-VSHL.VND,  OHIO. — Bids  will  be  received  until  .Vug.  26  by  the  Board 
of  Trustees  of  Public  .Affairs,  for  furnishing  and  installing  a  water  pump¬ 
ing  plant  at  the  pumping  station,  to  consist,  of  a  high-duty  horizontal 
cross-compound  contlensing  crank  and  flywheel  steam  pumping  engine, 
with  a  capacity  of  1,500,000  U.  S.  gallons  per  day  of  24  hours,  and  two 
125-hp  each,  internal  furnace  boilers,  together  with  boilers,  engines,  feed 
pumps  and  all  a]>paratus  necessary  to  operate  the  pumps  and  boilers. 
Plans  are  on  file  at  the  office  of  A.  P.  Black,  village  clerk. 

CLEVEL.VND,  OHIO. — The  Cuyahoga  Light  Company  has  filed  a 
mortgage  of  $150,000  in  favor  of  the  Guardian  Savings  &  Trust  Company. 
The  company  will  furnish  light,  heat  and  power  for  the  Britton  Block 
and  perhaps  some  other  buildings  in  this  city.  R.  A.  Wilbur  is  secretary. 

COLUMBUS,  OHIO. — The  trustees  of  the  Columbus  State  Hospital 
on  July  30  awarded  a  contract  to  the  Electric  Supply  &  Construction 
Company  for  a  dynamo,  switchboard  and  additiqpal  wiring,  for  $7,200, 
and  a  contract  for  a  cement  floor  and  conduits  in  the  main  building,  to 
the  Blakeslee  Concrete  Block  &  Machine  Company,  for  $5,759. 

DAYTON,  OHIO. — The  Dayton  Lighting  Company  is  reported  to  have 
closed  a  contract  with  the  Dayton  Motor  Car  Company  to  supply  the 
latter  company  with  electricity  for  lighting  and  power  purposes. 

ELYRLV,  OHIO. — The  Elyria  Milling  Company  is  making  arrange¬ 
ments  and  has  completed  specifications  for  the  installation  of  an  electric 
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lighting  and  power  plant  The  equipment  will  consist  of  a  250-hp  water 
turbine,  and  a  direct-connected  unit  consisting  of  a  i75-hp  gas  engine  and 
a  generator  of  i7S-hw  capacity. 

MILFORD  CENTER,  OHIO. — The  municipal  electric  light  and  water 
plants  were  sold  recently  to  Dr.  John  L.  Boylan  for  $7,335.  Under  munic¬ 
ipal  ownership  the  plants  have  been  a  failure,  the  revenues  not  being 
sufficient  to  meet  expenses. 

MILTON,  OHIO. — Bids  will  be  received  by  John  Coate,  village  clerk 
(P.  O.  address.  West  Milton),  until  Sept.  16,  for  lighting  the  .village 
with  30  enclosed  arc  lamps  and  a  few  incandescent  lamps  in  clusters. 
The  successful  bidder  will  be  given  a  franchise  and  commercial  lighting 
privilege. 

SPRINGFIELD,  OHIO. — The  power  house  of  the  Indiana, '  Columbus 
&  Eastern  Traction  Company,  on  the  Urbana  line,  was  destroyed  by  light¬ 
ning  July  26. 

OKL.MIOMA  CITY,  OKLA.— A.  B.  Hulit,  of  Chicago,  Ill.,  has  made 
application  for  an  electric  light  and  power  franchise. 

COTTAGE  GROVE,  ORE. — The  electric  light  plant  of  the  Willamette 
Valley  Company  at  Cottage  Grove  was  recently  destroyed  by  fire,  entail¬ 
ing  a  loss  of  about  $20,000.  It  is  said  that  the  plant  will  be  rebuilt  at 
once.  Russell  Welch,  of  Eugene,  Ore.,  is  manager. 

CHAMBERSBURG,  PA. — It  is  reported  that  the  State  is  making  pre¬ 
liminary  arrangements  for  the  erection  of  an  electric  lighting  plant  at 
Mount  Alto,  for  furnishing  electricity  for  lighting  the  Forest  Academy 
and  the  White  Pine  Sanitarium  buildings. 

INDIANA,  PA. — It  is  repiorted  tbat  the  Indiana  County  Railways 
Company  has  placed  contracts  with  the  W'estinghouse  Electric  &  Manu¬ 
facturing  Company  for  the  machinery  for  its  power  plant  to  be  built 
near  Twolick,  and  also  for  the  sub-stations;  one  to  be  located  at  Chestnut 
Grove  and  the  other  near  Chambersville.  The  equipment  will  consist  of 
boilers  of  500  horse  capacity;  one  looo-kw  turbine  and  engines;  a  direct- 
current  generator;  condensers,  pumps,  etc.,  and  rotary  converters  for 
the  sub-stations. 

L.XNCASTER,  P.\. — Papers  have  been  filed  at  the  court  house  in  this 
place  for  the  extension  of  the  Lancaster  &  York  Furnace  Street  Railway 
lines,  from  Pequea  to  York  Furnace,  and  thence  across  the  Susquehanna 
River,  making  a  connection  between  the  Lancaster  and  York  County 
systems. 

MAHONOY  CITY,  PA. — The  Mahonoy  City  Light,  Heat  &  Power 
Company  is  making  extensive  improvements  and  additions  t'o  its  plant. 
The  company  is  at  present  installing  an  800-hp  Westinghouse  turbine  and 
a  500-kw  generator.  Two  new  generators  will  be  installed  shortly.  It 
has  also  been  decided  to  build  an  extension  to  the  power  house. 

MARTIN SBURG,  P.-\. — ^The  Morrison’s  Cove  Electric  Light  &  Power 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of  $50,000 
for  the  purpose  of  generating  electricity  for  lighting,  heating  and  power 
purposes.  The  incorporators  are  J.  W.  Wagner,  of  Barbara,  J.  W. 
Suther,  of  Indiana,  and  others. 

OHIOPYLE,  P.\. — It  is  said  that  the  Ohio  Company  is  preparing  to 
straighten  out  the  Youghiogheny  River  at  this  place  and  to  erect  a 
large  electric  plant  to  supply  electricity  for  manufacturing  plants  at 
Connellsville,  Uniontown  and  other  places. 

PITTSBURG,  PA. — The  Dauphin  Street  Railway  Company  will  apply 
to  the  state  for  a  charter  .August  14.  The  company  proposes  to  con¬ 
struct  an  electric  railway  from  Pittsburg  to  Dauphin.  The  road  will  be 
affiliated  with  the  Central  Pennsylvania  Traction  Company.  The  appli¬ 
cants  are  Frank  B.  Musser,  W.  J.  Calder,  A.  G.  Knisely,  I.eroy  J.  Wolfe 
and  C.  L.  Bailey,  Jr. 

PITTSTON,  PA. — The  stockholders  of  the  Citizens’  Electric  Illumina¬ 
ting  Company  have  voted  to  increase  the  capital  stock  of  the  company 
from  $40,000  to  $200,000. 

WAYNESBORO,  P.A. — The  Chambersburg,  Greencastle  &  Waynesboro 
Electric  Railway  Company  is  contemplating  building  an  extension  from 
Greencastle  to  Chambersburg,  and  a  short  line  from  Shady  Grove,  where 
its  system  connects  with  the  Hagerstown  Electric  Railway,  to  the  pro¬ 
posed  Chambersburg-Greencastle  line. 

WESTERLY,  R.  I. — It  has  been  announced  that  Ahern  Brothers, 
builders  of  the  Norwich  &  Westerly  Electric  road,  have  secured  the  con¬ 
tract  to  build  the  six-mile  extension  of  the  electric  road  from  Westerly 
to  Pleasant  View,  and  also  the  contract  for  a  branch  line  to  Ashaway,  a 
distance  of  about  five  miles. 

KENNEBEC,  S.  D. — Byron  Reid  and  others  will  install  a  local  tele¬ 
phone  exchange. 

LAWRENCEBURG,  TENN. — Bids  will  be  received  until  Aug.  fo  by 
James  T.  Dunn,  city  secretary,  for  $25,000  water  and  light  bonds. 

SAN  ANTONIO,  TEX. — The  San  .Antonio  Gas  &  Electric  Company  is 
contemplating  the  purchase  of  a  site  for  a  new  power  plant. 

WHARTON,  TEX. — John  W.  Maxcy,  of  Houston,  has  been  employed 
by  A.  P.  Borden  &  Company  of  this  city  to  prepare  plans  and  specifica¬ 
tions  for  a  power  plant  for  the  irrigation  of  20,000  acres  of  rice  land. 

SALT  LAKE  CITY,  UTAH. — The  Utah  Sugar  Company,  which  owns 
the  hydro-electric  power  plant  on  Bear  River  near  Collinston,  has  been 
consolidated  with  the  Idaho  Sugar  Company  and  the  Western  Idaho  Sugar 
Company.  The  new  corporation  will  be  known  as  the  Utah-Idaho  Sugar 
Company.  The  power  from  the  Bear  River  plant  is  all  purchased  by  the 
Utah  Light  &  Railway  Company,  being  delivered  over  the  sugar  com¬ 


pany’s  transmission  line  to  Ogden.  The  officers  of  the  new  company  are: 
Joseph  F.  Smith,  president;  Thomas  R.  Cutler,  vice-president  and  gen¬ 
eral  manager;  H.  G.  Whitney,  secretary  and  treasurer. 

BAR  RE,  VT. — Barclay  Brothers,  granite  manufacturers  have  re¬ 
cently  installed  an  electric  plant'  in  their  works  to  take  the  place  of 
steam  power.  Motors  aggregating  175  horse-power  have  been  installed. 
Electricity  for  operating  the  plant  is  supplied  by  the  Consolidated  Light¬ 
ing  Company. 

WHITE  RIVER  JUNCTION,  VT.— The  Mascoma  Electric  Light  & 
Gas  Company  has  under  way  improvements  which  include  the  establish¬ 
ment  of  a  day  power  circuit  in  the  towns  where  it  is  now  doing  business. 
A  water  power  about  one  mile  below  the  site  of  the  present  electric 
station,  between  Lebanon  and  West  Lebanon,  is  being  developed.  It  is 
expected  that  the  new  plant  will  be  completed  by  next  spring. 

CENTR.ALI.A,  AV’ASII. — The  Centralia-Chehalis  Electric  Railway  & 
Power  Company  has  been  granted  a  franchise  by  the  City  Council  to 
build  an  electric  railway  between  Chehalis  and  Centralia. 

PUYALLUP,  WASH. — It  is  reported  that  improvements  are  to  be 
made  by  the  Government  at  the  Indian  School  at'  Puyallup,  at  a  cost  of 
$127,000,  which  include  an  electric  light  plant  and  new  buildings. 

TACOM.A,  WASH. — The  We.stinghouse  Electric  Company  was  awarded 
the  contract  for  75  arc  air-cooled  transformers  for  the  light  department 
for  $1,001.  Kilbourne  &  Soloman  secured  the  contract  for  375  Nernst 
lamps  at  $5,946  and  the  National  Carbon  Company  will  supply  56,000 
carbons  for  $1,416. 

PRENTISS,  WIS. — Charles  Ferguson,  of  Antigo,  is  reported  inter¬ 
ested  in  the  construction  of  a  dam  on  Jump  River  for  the  development 
of  water  power  for  electrical  purposes. 

MENOMONIE,  WIS. — The  Chippewa  Valley  Electric  Light  &  Power 
Company  submittetl  the  only  bid  for  lighting  the  city  of  Menomonie  for 
a  term  of  seven  years  beginning  January  i,  1908.  The  company  offers 
to  furnish  arc  lamps  of  2000  candle-power,  all-night  service,  for  $75  per 
year.  If  more  than  50  lamps  are  used,  $70  per  year. 

DAWSON,  YUKON  DISTRICT,  CAN. — Plans  are  being  prepared  for 
the  construction  of  a  smelter  at  Whitehouse  having  a  capacity  of  250 
tons  per  day.  Plans  are  also  being  made  to  install  an  electric  plant  to 
furnish  electricity  for  operating  the  mines.  A.  B.  Palmer  is  manager. 

WINNIPEG,  MAN. — The  City  Council  has  notified  the  Winnipeg 
Electric  Railway  Company  to  proceed  with  the  ten  proposed  extensions. 
It  is  announced  that  the  company  will  issue  $1,500,000  in  capital  stock 
for  improvements. 

Y.ARMOUTH,  N.  S. — The  Hood-Godfrey  Electric  Railway  Company 
has  been  granted  a  franchise  by  the  City  Council  to  construct  an  electric 
railway  from  Cumberland  to  Cliff  Streets.  The  officers  of  the  company 
are  T.  W.  Carten,  president;  Jesse  C.  Robbins,  secretary,  and  S.  C. 
Hood,  Jr.,  treasurer. 

CAMPBELLFORD,  ONT. — Bids  will  be  received  until  Aug.  15  by 
Mayor  \V’.  J.  Doxsee  for  concrete  work,  turbine  wheels,  generators  and 
about  254  miles  of  transmission  line  for  power  development  at  Middle 
Falls  on  the  Trent  River.  The  plant  will  have  a  capacity  of  4000  horse¬ 
power.  The  date  for  receiving  the  above  bid  has  been  extended  to  Sept. 
15.  John  S.  Fielding,  Toronto,  Ont.,  is  consulting  engineer. 

THREE  RIA’ERS,  QUE. — The  Shawinigan  Water  &  Power  Company 
has  acquired  the  controlling  interest  in  the  North  Shore  Electric  Com¬ 
pany  of  this  place.  The  Shawinigan  company,  it  is  understood,  takes  over 
all  the  outstanding  common  stock  and  bonds  of  the  North  Shore  com¬ 
pany,  which  amount  to  $  100,00b  in  stock  and  $150,000  in  bonds.  The 
new  company  contemplates  increasing  the  capacity  of  the  plant  and  the 
installation  of  modern  electrical  apparatus. 


Company  Elections, 


PET.ALUMA,  C.AL. — .At  the  annual  meeting  of  the  Two  Rock  Tele¬ 
phone  Company  the  following  officers  were  elected:  S.  L.  Stice,  president; 
E.  P.  Nisson,  vice-president;  George  Gaston,  secretary,  and  Bank  of 
Sonoma  County,  treasurer. 

GREENFIELD,  ILL. — The  Greenfield  Light  &  Power  Company,  which 
was  recently  incorporated,  has  elected  J.  T.  Callaway,  president,  and  C. 
R.  Sheffield,  secretary  and  treasurer. 

FITCHBURG,  M.ASS. — At  the  annual  meeting  of  the  Fitchburg  Gas 
&  Electric  Light  Company  held  July  31  the  following  officers  were  elected 
for  the  ensuing  year:  Herbert  I.  Wallace,  president;  Henry  F.  Coggs- 
hall,  treasurer  and  general  manager. 


New  Industrial  Companies, 


THE  DYNAMO  ELECTRIC  M.ACHINE  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  W.  W. 
Piddington,  C.  E.  Johns  and  Emma  Piddington. 

THE  GOUCHER  ELECTRIC  PURIFYING  CO.MPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  for  the 
purpose  of  manufacturing  electrical  apparatus.  The  directors  are  F. 
Goucher,  J.  L.  Goucher  and  C.  IL  Coolidge,  of  New  A’ork,  N.  Y. 

THE  ELECTRIC  .MAIL  BOX  COMPANY,  of  Guthrie.  Okla.,  has  been 
chartered  with  a  capital  stuck  of  $50,000  for  the  purpose  of  manufacturing 
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a  mail-box  to  operate  with  electric  door  bells.  J.  M.  Brooks,  G.  W.  Frazer 
and  H.  W.  Pentecost  are  the  incorjmrators. 

Till-:  NEW  ELECTRICAL  COMPANY,  of  Passaic,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are: 
Charles  R.  Newman,  Susan  J.  Ryan  and  Isaac  White. 

THE  NOMATCH  ELECTRIC  MANUFACTURING  COMPANY,  of 
Boston,  Mass.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by 
I.ouis  N.  Bazaine,  J.  Keyes  Hall  and  Percival  Gilbert. 


NebJ  Incorporations, 

S.\N  FR.VNCISCO,  CAL. — The  Noble  Electric  Steel  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  by  H.  H.  Noble,  C.  B. 
Morgan,  E.  V.  D.  Johnson,  E.  E.  Mead  and  E.  Whaley. 

DOVER,  DEL. — The  Juneau  Water,  Light  &  Power  Company  has 
been  granted  a  charter  by  the  State  Department  at  Dover.  The  company 
IS  capitalized  at  $4,000,000  and  the  incorporators  are  J.  Herbert  Miller, 
and  E.  W.  Waybright,  of  New  York,  and  I.  M.  Harvey,  of  Brooklyn. 

AUGUST.X  ME. — The  United  States  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  J.  Berry,  I.  E. 
Chadbourn,  .\nson  M.  Perley,  Joseph  Williamson,  of  .\ugusta;  E.  M. 
Leavitt,  W.  M.  Bcarce,  of  Winthrop;  H.  Watkins,  Newport,  N.  Y., 
and  Louis  C.  Whiton,  New  York.  N.  Y. 


Legal. 

MEMPHIS  THREE  CENT  FARE.— Memphis,  Tcnn.,  on  August  2, 
Federal  Judge  McCall  denied  a  petition  of  the  Central  Trust  Company 
of  New  York  City,  holder  of  the  Memphis  Street  Railway  Iwnds,  asking 
an  injunction  to  restrain  the  City  of  Memphis  from  inaugurating  three- 
cent  street-car  fares.  The  case  had  been  appealed  to  the  State  Supreme 
Court  from  the  State  Circuit  Court,  the  issue  being  the  constitutionality 
of  the  city  ordinances.  The  suit  for  a  Federal  injunction  was  entered 
pending  a  decision  from  the  State  Supreme  Court. 

MILW-VL'^KEE  TURBINES. — By  a  decision  last  week  in  Milwaukee, 
Judge  Charles  M.  Rogers  held  that  the  board  of  public  service  had  a  right 
to  award  its  contract  for  turbines  for  the  electric  light  plant  to  the 
Allis-Chalmers  Company  of  Milwaukee.  The  Westinghouse  Machine 
Company,  of  Pittsburg,  which  submitted  a  bid  $2,000  higher,  asked  City 
Solicitor  George  S.  Marshall  to  bring  a  test  suit,  which  he  did.  On 
the  points  in  controversy.  Judge  Rogers  held  that  the  turbines  of  both 
companies  were  essentially  of  the  Parsons  type,  which  had  been  in  suc¬ 
cessful  operation  for  more  than  two  years  and  that  for  all  practical  pur¬ 
poses  the  .'\llis-Chalmers  turbines  complied  with  the  specifications.  Bond 
for  appeal  was  fixed  at  $300. 

.\N  ASTOUNDING  FINE. — In  the  United  States  Court  at  Chicago, 
Judge  Landis  has  imposed  upon  the  Indiana  branch  organization  of  the 
Standard  Oil  Company  a  fine  of  $29,240,000,  under  the  Elkins  Act,  for 
accepting  rebates  from  the  Chicago  &  .\lton  Railroad  that  were  secret, 
other  shippers  not  receiving  the  same  rate.  Judge  Landis  used  strong 
language  as  to  the  dishonesty  of  the  transactions  involved.  There  were 
1470  counts  on  which  the  Standard  Oil  was  found  guilty,  the  fine 
for  each  illegal  shipment  being  $20,000.  It  is  understood  that  legal 
m.nchinery  will  be  set  in  motion  at  once  by  the  Government  against  the 
railway. 

WAGNER  INFRINGEMENT  D.VM.VGES. — One  of  the  largest  damage 
claims  ever  assessed  for  the  infringement  of  a  patent  was  returned  in 
the  United  States  Circuit  Court  in  St.  Louis  last  week  against  the 
Wagner  Electric  Manufacturing  Company,  of  St.  Louis,  by  Master  Henry 
If.  Dennison,  in  the  case  of  the  Westinghouse  Electric  Manufacturing 
Company  against  the  St.  Louis  company.  Master  Dennison  has  recom- 
memled  that  the  latter  company  be  ordered  to  pay  to  the  Westinghouse 
company  the  sum  of  $132,433.35.  He  has  had  the  case  under  advisement 
for  three  and  one-half  years.  -Vccompanying  his  recommendation  are 
four  bulky  volumes  of  testimony.  Dennison  was  appointed  master  three 
and  one-half  years  ago  by  the  United  States  Circuit  bench  in  St.  Louis. 
The  suit  was  on  oil  cooled  transformers  patented  by  Mr.  George  Westing¬ 
house,  the  jiatent  being  No.  366,362.  The  testimony  taken  before  the 
United  States  Circuit  Court  showed  that  the  patent  had  been  infringed, 
and  the  case  was  put  into  the  hands  of  Dennison  as  master  to  determine 
the  amount  of  damages.  The  damages  are  the  estimated  profits  of  the 
Wagner  company  from  the  sale  of  the  transformers  manufactured.  The 
report  enters  into  elaborate  calculations  in  order  to  arrive  at  the 
damages  assessed. 

RIGHT  TO  TELEPHONE  SERVICE.— Another  decision  has  been 
given  recently  as  to  conditions  under  which  telephone  service  must  be 
given,  by  Justice  .\ndrews  in  the  Supreme  Court,  Syracuse,  N.  Y.,  some 
days  ago.  nie  decision  affects  the  form  of  contract  which  has  been 
entered  into  by  the  Bell  local  companies  with  large  users  of  the  service 
and  holds  that  a  clause  giving  the  exclusive  right  of  service  to  the  Bell 
compa-ies  is  void  because  it  is  against  public  policy.  The  case  arose 
from  the  attempt  of  the  proprietors  of  the  Yates  Hotel  in  Syracuse  to 
violate  one  of  these  contracts  with  the  Central  New  York  Telephone 
and  Telegraph  Company.  The  contract  was  made  in  1902,  and  in  con¬ 
sideration  of  the  installation  of  booths  and  a  branch  exchange  in  the 
hotel  the  owners  were  to  furnish  space  for  the  booths  and  wires,  were 
to  pay  for  service  and  were  to  undertake  to  allow  no  other  telephone  to 
be  installed.  Some  time  ago  the  owners  of  the  hotel  ordered  the  com¬ 


pany  to  remove  its  w'ires  and  booths  and  arranged  to  install  another 
system.  The  Central  New  York  Company  applied  for  an  injunction,  and 
it  was  decided  that  the  right  to  terminate  the  contract  on  ninety  days’ 
notice  did  not  exist.  The  court  then  took  up  the  consideration  of  the 
question  as  to  whether  the  exclusive  feature  of  the  contract  was  against 
the  public  interest  and  in  restraint  of  trade,  and  on  these  points  a  tem¬ 
porary  injunction  was  granted  in  July,  1906.  Later  a  motion  for  reargu¬ 
ment  of  the  questions  involved  was  granted,  and  upon  this  reargument 
a  motion  to  vacate  the  temporary  injunction  forbidding  the  installation 
of  the  independent  telephone  system  has  been  granted.  The  case  will 
be  carried  to  the  Court  of  Appeals.  The  original  decision  to  issue  the 
injunction  was  made  by  Justice  Andrews,  and  in  reversing  himself,  he 
says:  “Each  case  that  ari^s  must  be  decided  on  its  own  merits  and  on 
the  particular  circumstances  developed.  This  being  so.  Lough  agt.  Outer- 
bridge  cannot  be  deemed  a  controlling  authority  where  the  question 
arises  with  regard  to  corporations  engaged  in  a  different  kind  of  busi¬ 
ness  under  different  circumstances.”  The  decision  in  Lough  agt.  Outer- 
bridge  was  one  by  the  Court  of  Appeals,  and  Justice  Andrews  had  granted 
the  injunction  with  the  explanation  that  he  was  bound  by  it,  although 
the  circumstances  were  widely  different  from  those  in  the  Syracuse  cast. 


"Personal, 


MR.  M.  L.  SPERRY  has  been  appointed  manager  of  the  Savannah 
Electric  Company,  Savannah,  Ga.,  to  succeed  Mr.  L.  R.  Nash. 

MR.  HERBERT  THOMAS  has  accepted  the  position  as  manager  of  the 
.\palachicoIa  Electric  Light  &  Telephone  Company. 

MR.  GEORGE  G.  WARD,  vice-president  of  the  Commercial  Cable 
Company,  has  been  in  Europe  for  some  little  time,  but  is  now  expected 
home  shortly. 

MR.  J.  F.  COLLINS,  formerly  superintendent  of  the  Toledo  Railways 
&  Light  (Company’s  lines,  has  been  promoted  to  be  manager  of  railways 
with  entire  charge  of  the  transportation  end  of  the  business. 

MR.  JOSIAH  C.  NORCROSS,  manager  of  the  municipal  electric  light 
plant  in  Hudson,  Mass.,  has  tendered  his  resignation  to  take  effect  Aug. 
20.  Mr.  Norcross  will  go  to  Reading  and  take  full  charge  of  the  munici 
pal  electric  plant  in  that  place. 

MR.  C.  R.  McK.\Y,  superintendent  of  light  and  power  of  the  Toledo 
Railways  &  Light  Comjiany,  has  been  promoted  to  be  manager  of  light  and 
power,  and  in  addition  to  the  gas  and  electric  departments,  he  will  have 
charge  of  the  power  and  heating  plants. 

MR.  BERNARD  W.  TRAFFORU,  recently  general  manager  of  the 
Chesapeake  &  Potomac  Telephone  Company,  has  been  appointed  general 
manager  of  the  Michigan  State  Telephone  Company.  Mr.  Trafford  suc¬ 
ceeds  Mr.  Janies  F.  Land,  who  has  resigned  to  assume  the  management 
of  the  Michigan  Tellevent  Company. 

MR.  S.  B.  STORER,  consulting  electrical  engineer,  announces  that  he 
has  opened  an  office  for  his  practice  at  732  University  Block,  Syracuse, 
N.  Y.,  where  he  will  give  special  attention  to  power  transmission  prob¬ 
lems  and  enterprises,  and  the  execution  of  investigations  and  reports  of 
electrical  and  inj'istrial  undertakings. 

MR.  J.  R.  STROiCG,  the  effective  and  energetic  president  of  the 
National  Electrical  Conti  .\ctor’s  Association,  has  been  presented  by  the 
members  with  a  very  handiome  silver  service,  in  connection  with  the 
recent  seventh  annual  meeting,  .and  his  services  in  promoting  the  best 
interests  of  that  now  large  and  in?uential  organization. 

PROF.  CHARLES  II.  BENJAMIi^  has  been  appointed  dean  of  the 
School  of  Engineering  at  Purdue  University  to  succeed  Prof.  William 
F.  M.  Gos.-i.  who  resigned  to  accept  a  similar  appointment  at  the  Uni¬ 
versity  of  Illinois.  Prof.  Benjamin  comes  to  Purdue  from  the  chair  of 
Mechanical  Engineering  at  the  Case  School  of  Applied  Science,  at 
•  Cleveland. 

MR.  ALFRED  B.  NELSON,  of  Trenton,  N.  J.,  has  accepted  the  posi¬ 
tion  of  chief  engineer  of  the  Columbus  Railway,  Light  &  Power  Com¬ 
pany,  of  Columbus,  Miss.  For  the  past  two  years  Mr.  Nelson  has  been 
engineer  of  construction  for  the  Conestoga  Traction  Company,  of  Lan¬ 
caster,  Pa.  It  is  the  intention  of  the  Columbus  Railway,  Light  &  Power 
Company  to  build  several  extensions  to  the  railway  systems  and  enlarge 
and  remodel  the  electric  light  and  gas  plants. 

MR.  F.  B.  DUNC.CN,  formerly  general  superintendent  of  the  North¬ 
ern  Electrical  Company,  and  since  then  manager  of  the  Akron  Electrical 
Manufacturing  Company,  resigned  from  that  company  to  organize  with 
Mr.  H.  C.  Hale  the  firm  of  Hale  &  Duncan,  contracting  and  designing 
engineers.  Mr.  Hale,  who  resigned  as  manager  of  the  Mineral  Ridge 
Manufacturing  Company,  to  enter  the  new  firm,  was  for  many  years 
mechanical  engineer  and  designer  of  mining  machinery  for  the  Webster, 
Camp  &  Lane  Company,  and  the  Wellman,  Seaver  &  Morgan  Company.  In 
their  new  firm  with  headquarters  in  Cleveland,  Ohio,  these  gentlemen  will 
give  their  principal  attention  to  the  electrical  equipment  of  mines,  es- 
(lecially  in  regard  to  electrical  operation  of  hoisting  apparatus.  Mr. 
Duncan  will  also  continue  to  devote  considerable  of  his  attention  to  the 
field  of  motor  driven  machine  tools. 


"Business  Notes. 


THE  CHASE-SHAWMUT  COMPANY,  of  Newburyport.  Mass., 
recently  placed  upon  the  market  a  newly  approved  stage  pocket,  re- 
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constructed  to  comply  with  new  rules  by  the  Board  of  Fire  Under¬ 
writers,  which  require  pockets  to  be  fused  on  the  switchboard.  In  placing 
this  article  upon  the  market  the  Chase-Shawmut  Company  has  taken  into 
careful  consideration  the  rough  usage  received  by  articles  of  this  na¬ 
ture  in  street  railway  park  theatres,  etc.,  and  sincerely  believe  that  this 
simple,  safe  and  durable  pocket  will  fulfill  all  requirements. 

THE  LUNKENHEIMER  COMP.ANY,  of  Cincinnati,  Ohio,  largest 
manufacturers  of  high-grade  engineering  specialties  in  the  world,  gave 
its  45th  annual  picnic  at  Whitewater  Park  on  July  27.  The  park  is  about  25 
miles  from  Cincinnati  on  the  C.,  C.,  C.  &  St.  L.  R.  R.  and  three  special 
trains  of  1 5  coaches  each  were  necessary  to  carry  the  employees  and  their 
families  to  the  park.  About  5000  people  attended  the  picnic.  A  concert 
band  of  20  pieces  furnished  the  music  for  those  who  did  not  care  to 
dance,  while  an  orchestra  played  for  the  dancers.  The  firm  furnished 
all  refreshments,  cigars,  transportation,  etc.,  free  of  charge.  A  troupe 
of  actors  was  hired  for  the  afternoon  and  a  vaudeville  was  given.  Prizes 
were  awarded  to  the  winners  of  various  athletic  and  other  contests. 


FUEL-TESTING  DRAFT. — The  valuab.e  work  done  by  the  United 
States  Geological  Survey  at  the  St.  Louis  Exposition  in  determining  the 
actual  steam-making  values  of  American  fuels  is  to  be  continued  with 
a  similar  plant  at  the  Jamestown  Exposition.  The  report  on  the  St. 
Louis  tests,  which  fills  three  large  volumes,  is  devoted  largely  to  fuels 
from  the  Middle  West  and  Western  coal  fields.  The  plant  now  being 
erected  at  Jamestown  will  give  an  opportunity  for  analyzing,  testing  and 
placing  on  record  in  a  similarly  thorough  and  comprehensive  manner  the 
coals  from  the  eastern  fields.  The  Jamestown  plant  will  contain  three 
300-hp  boilers,  each  equipped  with  an  engine-driven  loo-in.  mechanical 
draft  fan  and  a  3S-ft.  stack,  both  supplied  by  the  Green  Fuel  Econo¬ 
mizer  Company,  of  Matteawan,  N.  Y.  The  fans  will  be  so  controlled 
that  the  draft'  can  be  regulated  as  desired  by  hand  or  automatically.  The 
wheels  of  the  fans  measure  s  ft.  i  i  diameter  by  2  2-3  ft.  width  at  the 
tips  of  the  blades  and  are  driven  by  6  x  7-in.  Green  vertical  center-crank 
engines.  The  laying  out  of  the  mechanical  draft  plant  was  entrusted  by 
the  Survey  to  the  Green  Fuel  Economizer  Company. 
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861,249.  ELECTRICALLY  HEATED  SAD  IRON;  William  J.  Barr, 
Cleveland,  O.  App.  filed  Dec.  17,  1906.  A  bracket  is  secured  to  the 
base  of  the  flatiron  so  as  to  yieldingly  project  upward  and  support  the 
flexible  electric  cable  which  leads  to  the  electric  heater  within  the 
iron. 

861,275.  INSULATOR  FOR  ELECTRIC  WIRES;  Constantine  Gal¬ 
lagher.  _  Richmond.  \’a.  .Vpp.  filed  Tune  14,  1904.  A  rectangular 
box  of  insulating  material  has  a  curved  slot  extending  inward  from  its 
end  face  in  which  the  conductor  is  received.  The  slot  is  trans¬ 
versely  deflected  at  its  inner  end  so  as  to  lock  the  conductor  therein. 

861.280.  ELECTRIC  SMELTING;  P.  L.  T.  Heroult,  La  Praz,  France. 
.App.  filed  April  25,  1906.  In  the  smelting  of  ore  in  an  electiic  fur¬ 
nace,  the  process  which  consists  in  introducing  with  the  charge  a 
sufficient  quantity  of  the  most  refractory  material  thereof  to  form  a 
scale  of  desired  thickness  thus  restricting  the  cross-section  of  the 
zone  of  fusion  and  thereby  concentrating  the  e'nergy  of  the  cur¬ 
rent  through  such  cross-section. 

861.281.  ELECTROLYTIC  .\LTERN.\TING-CURRENT  RECTIFIER; 
A.  S.  Hickley,  Manasquan,  N.  J.  App.  filed  Feb.  7,  1907.  In  an 
electiolytic  cell,  the  combination  with  a  receptacle  for  containing  an 
electrolyte,  of  an  electrode,  and  solid  heat  conducting  members  ex¬ 
tending  above  and  beyond  the  wall  of  the  receptacle  and  of  suffi¬ 
cient  area  to  prevent  undue  heating  of  the  electrolyte  and  the  elec¬ 
trode. 

861.282.  ELECTROLYTIC  ALTERNATING-CURRENT  RECTIFIER; 
A.  S.  Hickley.  .Manasquan,  N.  J.  .App.  filed  April  16,  1907.  In  an 
electrolytic  cell,  the  combination  with  a  receptacle  .for  containing  an 
electrolyte  and  forming  a  hollow  electrode,  a  supplemental  electrode 
within  and  in  electrical  contact  with  said  hollow  electrode,  and  a 
hollow  member  connected  to  the  hollow  electrode. 

861,310.  ELECTROTHERMAL  SWITCH;  James  G.  Nolen,  Chicago, 
Ill,  App,  filed  July  6,  1903.  A  thermal  cut-out  having  blade  springs 
normally  pressed  against  a  capsule  filled  with  an  expansible  fluid  so 
that'  the  spring  is  displ.aced  and  a  circuit  closed  in  case  the  fluid  is 
unduly  heated. 

861,315.  FTJSE:  Ralph  S.  Peirce.  Hinsdale.  III.  .App.  filed  Tune  12, 
1905.  Details  of  construction  of  a  fuse  having  an  insulating  tube 
with  metallic  caps  fastened  to  the  body  of  the  tube  and  soldered 
to  the  adjacent  leading-in  wire. 

861,319.  APPARATUS  FOR  ET.ECTROLYTIC  REDUCTION  OF 
METALS  FROM  ORES  OR  S.ALTS;  C.  E.  Robertson,  St.  Louis, 
Mo.  App.  filed  .Tuly  30.  1906.  Construction  of  electrolytic  furnace 
having  a  plurality  of  hollow  electrodes. 

861,325.  DEVICE  FOR  CLEANING  OVERHEAD  TROLLEY 
WIRES;  John  L.  Sniker  and  Wilmer  S.  Carl,  Cincinnati.  Ohio.  .App. 
filed  Aug.  29.  1906.  The  trolley  po'e  has  an  elastic  hook  extending 
upward  therefrom  and  extending  adjacent  to  the  trolley  conductor 
so  as  to  clean  the  same  in  advance  of  the  wheel. 

861,340.  TELEPHONE  APP.AR.ATUS;  Charles  S.  Winston,  Chicago, 
111.  App.  filed  Jan.  3,  1905.  The  combination,  with  an  electromagnet 
in  a  circuit  subjected  to  varying  currents,  of  other  apparatus  in  the 
circuit  of  said  electromagnet,  a  non-inductive  resistance  _  permanent¬ 
ly  connected  in  parallel  with  said  magnet  to  prevent  the  kick  or  extra 
current  from  the  magnet  coil  from  affecting  said  other  apparatus, 
substantially  as  described. 

861,34^.  INCANDESCENT  LAMP  SOCKET;  James  J.  Wood,  Fort 
Wayne,  Tnd.,  .App.  filed  .Aug.  22,  1906.  Construction  of  lamp  socket 
having  a  permanently  connected  rotative  screw  socket  combined  with 
a  yielding  central  contact. 

861,349.  APPARATUS  FOR  TREATING  THE  SCALP;  Robert  E. 
Beaubien,  Chicago,  Ill.  App.  filed  April  9,  1906.  A  metallic  cap  or 
helmet  having  a  rubber  edge  and  an  electrode  vertically  depressible  to 
contact  with  the  patientt’s  head. 

861,357.  DEVICE  FOR  LOCATING  DEFECTS  IN  TELEPHONE 
AND  TELEGRAPH  LINES;  G.  G.  Buttler,  Oklahoma,  Okla.  App. 
filed  Sept.  II,  1906.  Details  of  construction. 

861,365.  RHEOSTAT;  Frederick  G.  Jahn,  New_  York,  N.  Y.  App. 
filed  Dec.  8,  1904.  Has  an  axialjy  supported  circuit  closing  arm  with 
an  insulating  bushing,  and  a  spring  for  frictionally  holding  the  arm, 
the  bushing  and  the  support  together. 

861,394.  ELECTRIC  CHAIN  WELDING  MACHINE;  Tanson  Robin¬ 
son,  Hanover,  Pa.  _  App.  filed  Tune  9,  1906.  .A  complete  organized 
machine  having  various  detail  features. 

861,458.  CONNECTOR;  Edwin  T.  Greenfield,  Kiamesha,  N.  Y.  App. 
filed  Oct.  2a,  1906.  Form  of  connector  for  electric  conductors 

adapted  for  the  connection  of  a  conductor  to  the  wall  of  a  junction 
box  through  an  opening  in  which  the  conductor  extends  to  the  in¬ 
terior  of  the  box.  Designed  to  withstand  all  strains  to  which  the 
conductor  may  be  subjected. 


861,459.  TELEPHONE  ATTACHMENT;  Henry  Gross,  New  York,  N. 

\ .  App.  filed  May  9,  1906.  The  herein  described  attachment  for  tele¬ 
phone  mouthpieces  comprising  a  frame  attached  to  the  transmitter  by 
a  threaded  connection  with  the  edge  of  the  central  opening  of  the 
said  transmitter  and  provided  with  guide  lips  and  an  intermediate 
groove,  a  mouthpiece  connected  to  a  slide  mounted  to  move  in  said 
groove,  said  slide  having  an  opening  in  line  with  the  mouthpiece, 
and  an  imperforate  portion  adapted  to  cover  the  central  opening 
in  the  transmitter,  substantially  as  described. 

861,468.  CONTACT  DEVICE  WITH  A  SWINGING  PLUG  FOR 
ELECTRICAL  CIRCUITS;  Wilhelm  Kreinsen,  Biirbach-on-the- 
Saar,  Germany.  App.  filed  June  ii,  1906.  Provides  means  for  pre¬ 
venting  the  wiring  or  plug  or  box  from  being  tom  away  from  its 
wall  or  support  by  any  tension  to  which  the  cable  therefrom  is  sub¬ 
jected. 

861,488.  MOTOR  COMPRESSOR:  William  L.  Waters,  Milwaukee, 
Wis.  App.  filed  Oct.  15,  1906.  Covers  features  of  a  motor  com¬ 
pressor  provided  with*  oil  wells  into  which  the  various  moving  parts 
dip  to  throw  the  oil  over  the  bearing  surfaces. 

861,510.  CIGAR  LIGHTER;  Charles  E.  Gervais,  New  York,  N.  Y. 
.App.  filed  May  31,  1904.  Cigar  lighter  having  a  vertical  standard 
from  which  depends  an  electric  contact  device  in  the  path  of  a  tilt¬ 
ing  lamp,  the  wick  of  which  is  exposed  in  close  proximity  to  the 
contact  devices, 

861,558.  PROCESS  OF  FINISHING  THE  SURFACES  OF  ROLLS. 
DIES,  ETC.;  R.  C.  Totten,  Pittsburg,  Pa.  App.  filed  May  5,  ipo6. 
The  process  of  forming  hard,  smooth  wearing  surfaces  on  cast  iron  • 
articles  of  the  character  specified  which  consists  in  electroplating  the 
working  or  wearing  face  or  faces  thereof  with  metal  of  the  nickel 
group,  and  then  heating  said  coated  article  to  cause  the  coating  to 
weld  to  the  iron  body. 

861,560.  ELECTRICAL  KEYBOARD  HEATER  AND  TONE  PRE¬ 
SERVER  FOR  PIANOS  AND  ORGANS;  Rose  R.  Turner  and 
John  C.  Bernitt',  Spokane,  Wash.  App.  filed  March  7,  1906.  Re¬ 
lates  to  the  application  of  heat  to  the  keyboard  and  mechanism  of  a 
piano  or  organ  to  keep  out  moisture  and  preserve  the  instrument. 

861,587.  SECTIONAL  ELECTRICAL  SWITCHBOARD;  William  D. 
Graves,  Wheeling,  W.  Va.  App.  filed  July  11,  1906.  A  sectional 
electric  switchboard  adapted  to  be  built  up  to  any  desired  size  or 
capacity.  The  bus-bars  are  made  of  sections  shingled  or  over¬ 
lapped  upon  one  another. 

861.611.  TIME  LIMIT  CIRCUIT  BREAKER;  William  M.  Scof, 
Philadelphia,  Pa.  App.  filed  Jan.  31,  1907.  Construction  of  an 
electric  circuit  breaker  having  a  start  delaying  device  adjustable  to 
reyiond  with  varying  degrees  of  promptness  to  applied  forces  of 
different  magnitude. 

861,654.  COVER  ATTACHING  MEANS  FOR  ELECTRICAL  FLOOR- 
BOXES;  William  F.  Irish,  Denville,  N.  J.  App.  filed.  March  15, 


861,654.  Cover- Attaching  Means  for  Electrical  Floor-Boxes. 

1906.  Construction  whereby  the  coyer  may  be  quickly  attached  and 
removed  and  whereby  greater  durability  is  attained. 

861,679.  MAGNETIC  SWITCH:  Jacob  L.  Schureman,  Chicago,  Ill. 
App.  filed  May  22,  1905.  Mechanical  features  of  a  circuit  controller 
or  contactor  operable  from  a  distant  controlling  switch  through  a 
pilot  circuit. 

861,692.  SWITCH  SOCKET  FOR  ELECTRIC  LAMPS;  Ernst  Ander¬ 
son,  Chicago,  Ill.  App.  filed  Nov.  15,  1906.  A  keyless  socket  in 
which  the  current  is  switched  on  and  off  by  a  swiveling  movement 
applied  to  the  lamp. 


